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Project: 100BC Burial Grounds - Soil Full Protocol - Waste Sites 120-B-1 Acid

Sump I
Subject: Inorganics - Data Package No. K0438-LLI

INTRODUCTION

This memo presents the results of data validation on Data Package No. K0438
prepared by Lionville Laboratory Inc. (LLI). A list of samples validated along with
the analyses reported and the method of analysis is provided in the following table.

::-'Sam`IeID. _ , Tgd4^^ ^ediai;• `{., , V^II' t7pix., -.^at^ x.'^. :
J12N48 6/13/06 Soil C

. .
See note 1

J12N49 6/13/06 Soil C See note 1
J12N50 6/13/06 Soil C See note 1
J12N51 6/13/06 Soil C See note 1
J12N52 6/13/06 Soil C See note 1
J12N53 6/13/06 Soil C See note 1
J12N54 6/13/06 Soil C See note 1
J12N55 6/13/06 Soil C See note 1
J12NC1 6/13/06 Soil C See note 1

t- u:r metais ( bu7ut3) and mercury (7471A).

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling
and Analysis Plan (DOE/RL-96-22; February 2005). Appendices 1 through 6
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting.Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
Appendix 6. Additional Documentation Requested by Client

DATA QUALITY PARAMETERS

• Holding Times

Analytical holding times for metals are assessed to ascertain whether the
holding time requirements were met by the laboratory. The holding time
requirements are as follows: Soil samples must be analyzed within 28 days
for mercury and 6 months for ICP metals.
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All holding times were acceptable.

Preparation (Method) Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water
processed through each sample preparation and analysis procedure, must be
prepared and analyzed with every sample delivery group. In the case of
positive blank results, samples with digestate concentrations less than five
times the preparation blank value have had their associated values qualified
as non-detected and flagged "UJ". Samples with concentrations of greater
than five times the highest blank concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the
contract required detection limit (CRDL), all nondetects are rejected and
flagged "UR" and all detects that are less than ten times the absolute value
of the associated preparation blank result are qualified as estimates and
flagged "J". If the absolute value of the negative preparation blank is greater
than the instrument detection limit (IDL) and less than or equal to the CRDL,
all nondetects are qualified as estimates and flagged "UJ" and all detects less
than ten times the absolute value of the blank are qualified as estimates and
flagged "J". If the sample results are greater than ten times the absolute
value of the preparation blank, no qualification is necessary.

Due to method blank contamination, the boron result in samples J12N49,
J12N51, J12N52 and J12N54 were qualified as estimates and flagged "UJ".

All other preparation blank results were acceptable.

Field (Equipment) Blank

One equipment blank was submitted for analysis (J12N55).. Aluminum; barium,
calcium, chromium, copper, iron, potassium, magnesium, sodium, silicon & zinc
were detected in the equipment blank. Under the WCH statement of work, no
qualification is required.

• Accuracy

Matrix Spike and Laboratory Control Sample
R

Matrix spike (MS) and laboratory control sample (LCS) analyses are used to assess

the analytical accuracy of the reported data. The matrix spike is used to assess the
effect of the matrix on the ability to accurately quantify sample concentrations.
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Recoveries must fall within the range of 70% to 130%. Samples with a recovery
of less than 30% and a sample result below the IDL are rejected and flagged "UR".
Samples with a recovery of 30% to 69% and a sample result less than the IDL are
qualified "UJ". Samples with a recovery of greater than 130% or less than 70%
and a sample result greater than the IDL are qualified as estimates and flagged "J".
Finally, for samples with a recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

Due to a matrix spike recovery outside QC limits (188.2%), all calcium results were
qualified as estimates and flagged "J".

Due to a matrix spike recovery outside QC limits (52.5%), all antimony results were
qualified as estimates and flagged "J".

Due to an LCS recovery outside QC limits (43.6%), all silicon results were qualified
as estimates and flagged "J".

All other accuracy results were acceptable.

• Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) between
the recoveries of matrix spike duplicate (MSD) analyses performed on a sample in
the analytical batch. Precision may alternatively be assessed using unspiked
duplicate analyses performed on a sample in the analytical batch. If both sample
and replicate activities (concentrations) are greater than five times the CRDL and
the RPD is less than 30%, no qualification is required. If either activity
(concentration) is less than five times the CRDL, the RPD control limit is less than
or equal to two times the CRDL. If the RPD is outside the applicable control limit,
associated results are qualified as estimated detects or estimated non-detects.

All laboratory duplicate results were acceptable.

Field Duplicate

One set of field duplicates (J1 2N49/J1 2N50) were submitted for analysis. Field
duplicates are compared using the same criteria as for laboratory duplicates. The
following RPDs were outside QC limits: Boron (159%), barium (91 %), calcium
(34%), chromium (57%), iron (32%) and magnesium (34%). Under the WCH
statement of work, no qualification is required. All other field duplicate results
were acceptable.
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Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area RQLs to

ensure that laboratory detection levels meet the required criteria. Seven silver,

seven cadmium and eight selenium results exceeded the RQL. Under the WCH

statement of work, no qualification is required. All other results met the RQL.

Completeness

Data package No. K0438 was submitted for validation and verified for

completeness. Completeness is based on the percentage of data determined to be

valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

. Due to method blank contamination, the boron result in samples J12N49,

J12N51, J12N52 and J12N54 were qualified as estimates and flagged

"UJ".

. Due to a matrix spike recovery outside QC limits (188.2%), all calcium results

were qualified as estimates and flagged "J".

. Due to a matrix spike recovery outside QC limits (52.5%), all antimony results

were qualified as estimates and flagged "J".

. Due to an LCS recovery outside QC limits (43.6%), all silicon results were

qualified as estimates and flagged "J".

Data flagged "J" indicates that the associated concentration is an estimate, but

under the WCH statement of work, the data may be usable for decision-making

purposes. All other validated results are considered accurate within the standard

error associated with the methods.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with WCH

validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reporied is the sample quantitation limit
corrected for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated concentration is an estimate, but the data are usable for
decision-making purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be

valid for some specific applications (i.e., usable for decision-making

purposes).
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Appendix 2

Summary of Data Qualification
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METALS DATA QUALIFICATION SUMMARY*

,.-

SDG K0438; ^Si '3` ` RE1^J ^^F^ =BYOlect " l^A ^1' ^ PAGE 1 OF:.1
`i '^ra.l.. s.C... R^i ^ Ah

a
tr(' l1

`
F1'•:^ r .7

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Boron UJ J12LN9, J12N51, Method blank
J12N52 J12N54 contamination

Calcium J All MS recovery

Antimony J All MS recovery

Silicon J All LCS recovery

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not

specifically identified here. The laboratory applied "U' qualifiers are included to minimize

misinterpretation of results contained in the table.
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS. SOIL MATRIX, MGlKG

Q

0

C

0

N

Page_1 of1

Project: WASHINGTON CLOSURE HANFORD

Lab: LLI SDG:

Sample Numbr

K0438
J12N48 J12N49 J12N50 J12N51 J12N52 J12N53 J12N54 J12N55 J12NC1

Remarks Du licate E. Blank

Sample Date

Inorg anics RQL

6/15/06

Result Q

6/15/06

Result Q

6115106

Result Q

6/15l06

Result 0

6115106

Result Q

6115f06

Result Q

6/15/06
Result Q

6115/06

Result 0

6115/06

Result Q

Silver
Aluminum

0.2 0.22
5120

U 0.25
4430

U 0.23
4550

U 0.23
6250

U 0.22
6570

U 0.24
6700

U 0.23
4830

0.07
30.0

U 3.8
11700

Arsenic 10 3.6 2.2 U 2.0 U 5.0 3.3 3.6 2.0 U 0.58 U 11.0

Boron 1.6 0.92 UJ 8.1 1.3 UJ 1.1 UJ 1.8 1.1 UJ 0.23 U 4.2

Barium 2 63.4 50.0 135 89.7 75.6 102 52.5 1.1 126

Bery llium 0.18 0.07 U 0.07 0.11 0.31 0.12 0.06 U 0.02 U 0.22

Calcium 8150 J 3230 J 4570 J 5570 J 3890 J 6260 J 2250 J 18.6 J 17300 J

Cadmium 0.2 0.22 U 0.25 U 0.23 U 0.23 U 0.22 U 0.24 U 0.23 U 0.07 U 1.4

Cobalt 7.8 4.7 3.6 5.5 9.1 7.6 5.7 0.13 U 8.1

Chromium 1 18.6 151 273 200 61.6 52.6 142 0.15 109

Copper
Iron

17.9

20300

13.1

16100

11.8
11600

18.4

19300

16.7

16800

19.8

23200

12.7

21100

0.25
108

130
12300

Mercury 0.2 0.02 U 0.04 0.04 0.02 U 0.02 U 0.09 0.03 0.02 U 6.5

Potassium
Magnesium
Manganese
Mol y bdenum

882
3810
295
0.92 U

772
2920
157
2.3

622
2060
147
1.7

1110
3680
230
1.0

880
3760
336
0.93 U

1140
3740
319
2.1

736
2840
185
2.1

14.9
5.6
3.6

0.28 U

548
6040
361
8.2

Sodium 228 230 198 158 134 373 140 6.5 5200

Nickel 9.0 7.7 6.6 12.3 13.8 12.9 7.5 0.23 U 25.7

Lead 5 5.0 15.1 11.9 6.1 4.6 15.4 10.0 0.30 U 4550

Antimony 1.4 UJ 1.6 UJ 1.4 UJ 1.5 UJ 1.4 UJ 1.5 UJ 1.4 U.S 0.42 UJ 17.0 J

Selenium 1 1.5 U 1.7 U 1.5 U 1.6 U 1.5 U 1.6 U 1.5 U 0.45 U 3.3 U

Silicon 1050 J 524 J 631 J 755 J 688 J 564 J 541 J 35.3 J 266 J

Vanadium 43.0 40.9 28.7 41.6 32.2 46.1 55.9 0.09 U 27.9

Zinc 1 43.7 59.5 50.6 38.8 45.5 46.2 72.2 0.42 241

Lataratory applied non-deled qualiflenr'U' have been included in this taob to minimize miss-interpretalion of reeuks. As otner qualifiers shown were applied dur4q valldaaon.
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Lionville Laboratozy, Inc.

INORGANICB DATA elIIOAARY RIPORS 06/29/06 .

CLIEN3, TNUNANPORD RC-020 K0626 • LVL SAT Si 0606L291

MORK ORDSRe 11743-606-001-9999-00 ' .

RBPORTINO DILOTION

SAMPLE SITE in 'ANALYTG RESULT UNITS LIMIT PACTOR

..W.. ........ .......w.. ..................... . ...... e......... ........

-001 712N64 Silver. Total., •,0.22 u MG/KG 0.22 3.0

Aluminua, Total 5120 MG/KO 9.2 3.0

Araanic, Total 1.6 MG/KG 1.9 3.0

Boron, Total 1.6 MG/KO 0.76 3.0

Barium, Total 63.4 MG/KG 0.06 3.0

Beryllium, Total 0.16 MG/K01 0.06 3.0

Calcium, Total a150 MG/KG 6.2 2.0

Cadmium, Total 0.23 U MG/KG 0.22 3.0

Cobalt. Total , 7.6 MG/KG 0.65 3.0

Cnromium, Total 16.6 MG/KG 0.41 3.0

Copper, Total 17.9 MO/KO 0.36 3.0

IIOn, Total 20300 MG/KG 11.1 3.0

Maxvury, TotaL 0.02 u MG/KG 0.02 1.0

POtaolum, Total $82 . MG/KG 7.2 7.0

Magneeiua, Total 3610 MO/KO 3.1 3.0

Mangan60e, Total 29S MG/KG 0.1 '3.D.

Molybdenuu, Total 0.92 U MG/KO 0.92 3.0

Sodium, Total . 229 KG/KG 2.4 3.0

N1dca1, Total 9.0 MG/KO 0.76 2.0

Lead, Total S.0 MG/KG 0.99 3.0

Antimony, Total 1.4 a.xMG/KG 1.4 3.0

Selenium, Total 1.5 u MG/KG 1.S 3.0

Oilicon, Total 1060 MO/RG 7.2 3.0

Vanadium, Total 43.0 MG/KG 0.29 3.0

Zinc, Total 43.7 MG/KG 0.51 3.0
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Lionvilla Laboratory. Inc.

INORGANICS DATA SDMMARY REPORT 06/29/06

CLISMT, TNORAN90RD RC-020 X0436

WORK ORDBRt 11343-606-001-9999•00

SAMPLB SITB ID ANALYTB

v..... ................... u.vw............o...

-002 J12N49 Silvar, Total

Aluminum, Total

Araenic, Total

• Boren, Total.

Bariu>t, Total

Barylliua, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

fhronium. Total

Copper, Total •

Iron, Total

Marcury. Total

Potassium, Total

Magnesium; Total

Man9anesa, Total

Molybdenua, Total

Sodium, Total

Nickel, Total

Lead, Total

Antimony, Total

Selenium, Total

Silicon, Total

Vanadium, Total •

LSnc, Total

LVL LOT Si 0606L291

• REPORTING DILUTION

RESULT UNITS LIMIT PACDOA

........ ...... •svuc.u .ua

0.25 U MG/KO 0.25 3.0

4430 MO/RG 10.2 3.0

2.2 u MO/KG 2.2 3.0

0.92 (YTMO/KO 0.65 3.0

.50.0 MG/KO ' 0.07 3.0

0.07 u MO/KO 0.07 3.0

3230 ^ MG/KG 5.8 '3.0.

0.25 U MO/KG 0.25 3.0

4.7 MO/KG 0.49 1.0

151 MO/KG 0.46 3.0

13.1 MG/KG 0:42 3.0

16100 MG/&G 12.3 3.0

0.04 MG/KO • 0.02 • 1.0

772 M6/K6 9.0 3.0

2920 M0/R6 3.4 3.0

157 MO/KD 0.11 1.0

2.3 MO/KO 1.0 3.0

230 MO/R6 2.7 2.0

7.7 MG/]CO 0.45 3.0

15.1 Mo/KO 1.1 3.0

1.6 uP0/K6 1.6 1.0

1.7 U MO/KG' .1.7 7.0

524 ^ MO/K6 6.0 • 3.0

40.9 MG/KO 0.33 3.0

59.5 MO/XO 0.56 3.0

1 l -5 jaGg2
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Lionvilla Leboratory, Inc.

INORGANICa DATA SUENARY RCPORT 06/29/06

CLIBNTt TNDKAMPORD RC-020 K0436 LVL T41'tt 0606L291

WORK ORDSRt 11342-606-001-9999-00

'RIPORTZNa DILUTION

eAMPL4 SITH ID . ANALYTY R69ULT ONITB LIMIT , FACTOR

ssasss .......s.......s.s.s ssssssss...a.s..s..s.. .......s sssssu ssouvs. ....

-003 J12N50 ' 8ilvar, Total 0.23 U M. 0.23 3.0

Aluminum, Total 1560 Ma/Ka 9.1 3.0

Araenio, Total 2.0 u NG/KG 2.0 3.0

Soron, Total 6.1 Ma/E6 0.79 3.0

Darius, Total 136 NG/KG , 0.07 3.0

Baryllius, Total 0.D7 MG/Ka 0.07 3.0

calciw, Total 4670 1 Ma/Ka 5.4 3.0

Cadniua, flbtal 0.23 u M0/KG 0.23 3.0

Cobalt, Total 3.6 Ma/Ka 0.46 3.0

Chromium, Totai 273 MG/Ra 0.43 3.0

Copper, Total 31.0 MG/Ra 0.39 , • 3.0

Iron, Total 11600 MG/Ka 11.4 3-0

Nereury, Total 9.04 MG/Ka 0.02 1.0

Potaaaium, Total 622 Ma/Ra 7.4 3.0

Magneaiun, 7'otal 2060 MG/KG 1.2 3.0

Manqaneae, Total 147 MG/KO 0.1 3.0•

Molybdufum, Total 1.7 Ma/XG 0.95 3.0

Sodiuw, Total Its MG/KG 2.5 3.0

Nickal, Total 6.6 MG/%a 0.79 1.0,

L6ad, Total 11.9 MC/KG 1.0 3.0

Antiaony, Total 1.4 u 7-MO/Ka 1.4 3.0

Selenium, Total 1.5 u Na/Xa 1.5 3.0

Silicon, Total 631 J MG/KD . 7.4 2.0

Vanadium, Total 26.7 Ma/KG . 0.29 3.0

LinO, Total 50.6 MG/KG 0.52 2.0.

^) LS lao
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Lionville Laboratory, Inc.

INORGANICS DATA SUMHARY REPORT 06/29/06

CLI6]rTS TtOnUNPORO RC-020 K0436 LVL LOT It 06061,291

MORK ORDERI 11343-606-003-9999-00

• . RSPORTINO DILUTION

eAMPLB SITE ID ANALTTS RRSDI.T ONITS LIMIT PJSCl'OR

....... ........ ....... ....................... ........ ...... ...... . , .......

-004 J12N51 Silver, Total 0.23 u MG/KO 0.23 3.0

Aluminum, Total 6250 MG/KO 9.6 3.0

Ar6enic, Total • S.0 MO/KO 2.0 3.0

^eoron, Total 1.1 V MG/KG 0.60 1.0

Sarium, Total e9.7 MO/KO 0.07 3.0

Betyllium, Total 0.11 MC/KO 0.07 3.0

-Calcium, Total 6670 MO/KO1 5.4 3.0

cadmius, Total 0.23 U MO/KO 0.23 3.0

Cobalt, Total 5.5 MO/x0 0.46 3.0

• Cfiromiue. Total 200 - MG/KO 0.43 3.0

Copper, Total 36.4 MO/K4 0.40 1.0

Izon, Total 19300 MG/x0 12.6 3.0

Mercury, Total . 0.02, u MG/KO 0.02 . 1.0

Pota6eium, Total 1110 MO/x0 7.8 3.0

Magne6ium, Total 3660 MO/x0 3.2 3.0

Mangane60, Total 230 MO/KO 0.1 3.0

Molybdenum, Total 1.0 MO/KO 0.96 3.0

Sodium, Total 15S MG/KG 2.5 3.0

dickal, Total 12.I MO/x0 0.60 3.0

Lead, Total 6.1 MO/XG 1.0 3.0

nntinony, Total 1.5 u TO/x0 1.5 3.0

Oelenium, Total 1.6 u MO/XO 1.6 3.0

-Silicon, Total 766 MO/x01 7.6 3.0

' Vanadium, Tota1 41.6 M0/x0 0.30 3.0

iinc, Total 36.6 MG/x0 0.53 3.0

^I23
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Lionvilla Laboratory. lae.

INORGANICS DATA SL70fART REPORT 06/29/06

CLIBNT, TNUKANFORD RC-030 K0636

WORK ORDeRt 11361-606-001-9999-00

SAMPLB SITE ID ANALYTB

....... .....a..w.......... .......................

-005 .712NS2 Silvet, Total

Aluminuo, Total

Araenie, Total

Botce, Total.

Barium, Total

Beryllius, Total

Calcium, Total

Cadaiua, Total

Cobalt, Total

CAresium, Total

CoDper. Total

Iron. Total

Mercury, Total

Potassium, Total

Nagnesium, Total

Manganese, Total

Molybdenum. Total

Sodium, Total

Nickel, Total

Leaa, Tota1

Antimony. Total

Delenium, Total'

Silicon, Total

Vanadium, Total

2ine. Total

LVL LOT 6t 0606L291

REPORTING

RESULT UNITS LIMIT

m....a ...... a.uv.eu.

0.22 U MG/KG 0.22

6570 MG/KO 9.2

3.3 MG/M6 1.9

l.lu5 NG/KG 0.77

75.6 MG/XG 0.06

0.31 NO/KO 0.06

3690 MG/KG S.2

0.21 U MG/KO 0.22

9.1 MO/KO 0.45

61.6 NG/KO 0.11

16.7 KG/KO 0.36

16600 MG/KO 11.1

0.03 U MO/KO 0.02

960 MO/KO 7.2

3760 MO/KO 3.1

336 MO/KG 0.1

0.93 U MO/KG 0.93

134 MO/KO 2.4

13.4 MO/RO 0.77

4.6 MO/KO 0.99

1.4 urMG/KO 1.4

1.5 U MO/KO 1.f

666 , MO/KO 7.2

32.2 MG/KO 0.29

45.5 MO/KO 0.51

^-z3

000016

DILUTION

FACTOR

3.0

2.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

1.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0
3.0

3.0

000000019



Lionrilla Lnboratory, Inc.

CLIRNT. TlNRANPORD RC-020 K0438

NORK ORD6R: 11343-606-001-9999-00

INORGANIC9 DATA SUMMARY REPORT 06/29/06

SANPLR SITE ID ANALYT91

....... ..ev.u.usveae.v .....v.......w.......

-006 J12NS3 Bilver, Total

Aluminum, Total

Ataenio, Total

Boson, Total

Dazium, Total

eeryllium, Total

Calciue, Total

Camelua, Total

Cobalt, Total

Chromium, Total

Coppar, Total

Iton, Total

Merwry, Total

Potaeaium, Total

Magnesium, Total

NanganMae, Total

MolyCdeaum, Total

eodiuu, 1bta1

Nickal, Total

Lead, Total

Antlmony, Total

Selanium, Total

Silicon, Total

Vanadium, Total

Zinc, Total

LVL LOT Rt 06061,291

REPORTING DILVIION

RESULT UNITS LIMIT PACTOR

0.24 u tl0/KO• 0.24 3.0

6700 MO/Ka 10.0 3.0

3.6 Na/Ka 2.1 3.0

1,6 Na/Ka 0.e4 3,0

102 Ma/KO 0.07 3.0

0.12 Ma/KO 0.07 3.0

6260 Na/KO 5.7 3.0

0.24 U Ma/KO 0.24 3.0

7.4 MO/KO 0.49 3.0

12.6 MO/Ka 0.45 3:0

19.6 MO/KO 0.42 3.0

23200 Ma/KO 12.2 3.0

0.09 MO/KO 0.02 1.0

1140 Ma/Ka 7.9 3.0

3740 Ma/KO 2.4 3.0

its MO/KO 0.10 3.0

2.1 Ma/KO 1.0 3.0

373 . Ma/KO 2.7 3.0

12.9 MO/KO 0.64 3.0

15.4 NO/KO 1.1 3.0

1.5 uTMO/[W 1.3 3.0

1.6 U MO/KO. 1.6 3.0

:664 TMO/KO 7.9 3.0

46.1 MO/KO . . 0.31 3.0

46.2 Ma/KO 0.56 3.0

^ ^Id
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Lionrillo Laboratory, Inc.

IMORGAIIICS DATA SOMNARY REEORT 06/29/06

C:LIENT: TNOHANPORD RC-020 K0436

PCRK ORDERt 11343-606-001-9999-00

SAM9L6 SITE 10 ANk1.7fTS

••••f\• •C6iiefLi•1Liete•••• ....... ......... •

-007 012NS6 Silver^ Total

• Aluminum, Total

Atnenic, Total

Boron, Total

Berium, Total

Berylliue. Total

Calcium, Total

Caduium. Total

Cobalt. Total

Chromium, Total

Copper, Total

Iron, Total

Mercury, Total

notaeeium, Total

Magnesium, Total

Manganese, Total-

Molybdanum, Total

Sodium, Total

Nickel, Total

Lead, Total

Antimony. Total

Selenium, Total

silicon, Total

Vanadium, Total

Zinc, Total

LVL Idl' as 0606L291

RBPORTINa DILUTION

RESULT UNITS LINIT FACTOR

0.33 MG/KG 0.23 3.0

4630 MG/Ka 9.3 3.0

MG/KG2.0 u 2.0 3.0-

1.1
u^{y

Ma/KG 0.77 3.0

62.6 M(;/Ka 0.06 3.0

0.06 U Ma/KG 0.06 3.0

2250 MG/Ka 6.3 3.0

0.23 U MG/KG 0.23 3.0

5.7 Ma/Ka 0.46 3.0

142 Ma/Ka 0.42 3.0

12.7 Ma/Ka 0.39 3.0

21100 Ka/KG 11.2 3.0

0.03 Ma/Ka 0.02 1.0

736 MG/KG 7.3 3.0

2640 Ma/Ka 3.1 3.0

its MG/Ka 0.1 3.0'

2.1 MG/Ra 0.93 3.0

240 MG/KG 2.4 3.9

7.6 Ma/Ka 0.77 . 3.0

10.0 Mc/KG 1.0 3.0

3.4 u*YMO/Ka 1.4 3.0

1.6 u MG/Ka 1.S 3.0

541 ^ MG/XG 7.3 3.0

65.9 MG/KG 0.29 3.0

72.2 MG/Ka 0.51 3.0.

r3) 0̂

000018
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Lionvilla Laboratory, Inc.

INORGANICB DATA 60MMARY RRPORT 06/29/06

CLI6NTi TMIBWJPORD RC-020 ]C0436

MORK ORDRRt 11343-606-001-9999-00

6AMPLB 9ITR ID AMALYTR

..o.o ......o.........om uv.v.u.vccaava.aa

-002 J12NSS . Silver, Total

Aluminum, Total

Araenic, Total

, Boron, Total

Barium, Total

Beryllium, Tetal

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Copper, Total

Ilron, Total

Mezouly, Total

Potaooium, Total

Mayneeium, Total

Manganua, Total

Molybdenuo, Total

bodiom, Total

Nickel, Total

Lead, Totai

Antimcny, Total

Selanium, Total

Silicon, Total

Vanadium, Total

Z3na, Total

LVL LOT St 0606L291

R6PORTINa

RRSCLT UNITS LIMIT

„0.07 u KO/Ka 0.07

30.0 Ma/Ka 2.7

0.36 0 MO/KG 0.56

0.13 u MG/KO 0.23

1.1 - Ma/Ka 0.02

0.02 u O/]C6 0.02,

16.6 ^a/Ka 1.6

0.07 u Ma/Ka 0.07

0.13 v Ma/Ka 0.13

0.15 Ma/Ka 0.12

0.2f MG/Ka 0.11

10a, Ma/Ka 3.3

0.02 L Ma/K6 0.02

14.9 • Ma/Ra 2.2

5.6 Ma/Ka 0.92

3.6 Ma/Ka . 0.03

0.26 u Ma/Ka 0.26

4.6 MO/Ka 0.72

0.23 u Ma/Ka 0.23

0.30 u KG/Ka 0.30

0.42 urG/Ka 0.42

0.{S j Ma/KG 0.4L

36.3 j Na/Ka 2.2

0.09 u• MG/KG 0.09

0.42 Ma/KO 0.16

000019

DILiR'ION

PACIOR

v.o.v

•1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

2.0

1.0

1.0

1.0

1.0
1.0

1.0

n00000e22
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Lionvilla Laboretory, Inc.

INORGANICO DATA BUPWMY REPORT 06/29/06

CLIENI. TNOHANPORD RC-020M.0416

WORK ORD6R: 11147-606-001-9999-00

SAMPLS SITE ID ANALYTS

-009 •• J12NC1

........... . ........

Silver, Total

Aluminum, Total

Aree0ic, Total

eoron, Total

eatiun, Total

eerylliun, Total •

Caleium, Total

Ca&eius, Total

Cobalt, T•otal

O:ewiua,Total

Coppei, Total

Iron, Total

Mercury, Total

Potaaeiun,'Total

Magnesium, Total

Nanganesa, Total

Molybdenum, Total

Sodiuw,. Total

Niek.l, Total

Leaa, Total

Antimony, Total

8alenium, Total

ailicon, Total

Vanadium, Total

Zinc, Total ,

LVL LOT #t 0606L291

RSPORTING DILUTION

RiSULT UNITS LIMIT

...

FACTOR

....ea.......... ......

3.9 • MO/KG

.......

0.49

.

3.0

11700 MG/RG 20.1 3.0

11.0 MG/Ra . 4.1 3.0

4.2 MG/ICG 1.7 3.0

136 • MO/RG 0.14 2.0

0.22 MG/KG 0.14 3.0

17100 Y MG/KG I1.5 3.0

1.1 NO/1(G 0.49 3.0

f.l NG/KG 0.96
.

1.0

109 MG/XG 0.f1 3.0

130 MG/KG 0.44 3.0

12300 MG/XG 24.4 3.0

6.5 MG/xG 0.17 5.0

546 MG/%G 1S.f 3.0

6040 MG/RG 6.e 3.0

261 MG/xG 0.21 3.0

6.2 MG/IC0 2.0 3.0

• 5200 11G/K2 5.1 3.0

25.7 MG/KG 1.7 3.0

4530 NO/KG 2.2 . 3.0

17.0 MG/RG 3.1 3.0

3.3 u( MG/KG 1.2 3.0

266

^

3 MG/]CG 15.9 '1.0

27.9 . MG/K6 0.62 3.0

241 MG/KG 1.1 3.0

^^.
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Client: TNU-HANFORD RC-020
LVL#: 0606L291
SDG/SAF#: K0438/RC-020

111ETALS CASE NARRATIVE

W.O.#: 11343-606-001-9999-00
Date Received:, 06-15-06

The following is a summary of the QC results accompanying the sample results. Lionville

Laboratory (LvLI) certifies that all test results meet the requirements of NELAC except as noted•

below.

All soil samples are reported on a dry weight basis unless requested by the client, required by the

method, or noted otherwise.

1. This narrative covers the analyses of 9 soil samples.

2. The samples were prepared and analyzed in accordance with methods checked on the attached

glossary. All samples except for sample J12N55 were reported with a 3-fold dilution for ICP

metals due to high concentrations and sample matrix.

3. All analyses were performed within the required holding times.

4. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%

control limits (80-120% for Mercury).

5. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits Qess

than the PQL).

6. All preparation/method blanks (MB) were within method criteria (less than the Practical

Quantitation Limit (3X the IDL), or samples greater than 20X MB value). Refer to the

Inorganics Method Blank Data Summary.

7. All ICP Interference Check Standards were within control limits.

S. All laboratory control samples (LCS) were within the 80-120% control limits with the

exception of Silicon at 43.6%. Refer to the Inorganics Laboratory Control Standards Report.

Associated sample results may be biased low.

9. The matrix spike (MS) recoveries for 5 analytes were outside the 75-125% control limits.

Refer to the Inorganics Accuracy Report.

The asuln proenmd in this repoA rcLte only to the malydni testing and eond'aiarn ofthe sampke m receipl and ducing storege. All pages of this mport aro

integralpmsofthemelyticaldaa Theerae,Dus rcpwtslauldoulybercpmducediniuentireryof 33 pagea.

000022
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10. For analytes where the ICP MS is out-of-control, a post-digestion MS (PDS) and serial
dilution are performed. A PDS was prepared at meaningful concentration level for the
following analytes:

Sample ID Elemen t
J12N46 Aluminum

Calcium
Iron
Antimony
Silicon

PDS PDS .
Concentration (onbl % Recovery
66,000 96.7
60,000 97.0
66,000 102.8

300 96.6
6,300 100.9

11. The duplicate analyses for 4 analytes were outside the 20% Relative Percent Difference
(RPD) control limits. Refer to the Inorganics Precision Report'

12. For the purposes of this report, the data has been reported to the Instnnnent Detection Limit
(1DL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in a
region of less-certain quantification.

13. LvLI is NELAP accredited by the state of Pennsylvania and holds over 20 additional state
accreditations. For a complete listing of accrediting authorities and the corresponding
analytes/methods, please contact your Project Manager.

14. I certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the data
contained in this hard-copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the following signature.

'I'lain aniels
Laboratory Manager
Lionville Laboratory Incorporated

Date

ywnrob.zvi

LU 000023
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Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A B C D E

PROJECT: Q- I DATAPACKAGE: IGC) .3 g

VALIDATOR: ^4L LAB: 1.. L^ DATE: g) Q 0 C

sDG: k oL{, 3 C

PERFORMED

SW-846/ICP SW-846/GFAA SW446/Hg SW-846
Cyanide

SAMPLES/MATRIX

1"2N`AIZ 1Z N`lg StZNSo IZ.VSI '-12c^SZ
IZ.U 53 -Ttz,vsy alZ,usS ^t Z^Ijc

Soi

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present? ....................................................................................... Y No N/A

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations performed on all instruments? ................................................................................... Yes N /A

Initial calibrations acceptable? ................................................................................................................ Yes No N/A

ICP interference checks acceptable? ....................................................................................................... Yes No N/A

ICV and CCV checks performed on all instruments? ............................................................................. Yes No N/A

ICV and CCV checks acceptable? ........................................................................................................... Yes No N/A

Standards traceable? ............................................... :................................................................................ Yes No N/A

Standards expired? .................................................................................................................................. Yes No N/A

Calculation check acceptable? ................................................................................................................. Yes No /

Comments:

000027



HNF-20433 REV 0

, INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

1CB and CCB checks performed for all applicable analyses? (Levels D, E)

ICB and CCB results acceptable? (Levels D, E) ..........................................

Laboratory blanks analyzed?

Laboratory blank results acceptable?.....

Field blanks analyzed? (Levels C. D, E)

Yes No

Yes No N/

Ys 13o N/A

Yes V3d, N/A

Field blank results acceptable? (Levels C, D, E) ..................................................................................... Yes®

Transcription/calculation errors? (Levels D, E) ......... ..............................'............................................ Yes No

Comments: 1^ O^tcr.- (.)T L19 CjZ- .S ,-( 51

4. ACCURACY (Levels C, D, and E)

MS/MSD samples analyzed? ................................................................................................................ Yes No N/A

MS/MSD results acceptable? .................................................................................................................. Yes N® N/A

MS/MSD standards NIST traceable? (Levels D, E) ................................................................................ Yes No /A

MS/MSD standards expired? (Levels D, E) ...................................................................................:........ Yes No

LCSBSS samples analyzed? ................................................................................................................ . Yes No N/A

LCSBSS results acceptable? ........................................................................:......................................... es ^IJo)`N/A

Standards traceable? (Levels D. E) ...................... .................................................................................... Yes No /

Standards expired? (Levels D, E) ............................................................................................................ Yes No /

Transcription/calculation errors? (Levels D, E) ...................................................................................... Yes No N/A

Performance audit samplc(s) analyzed? .................................................................................................. Yes ® N/A

Performance audit sample results acceptable? ...................................................................................:.... Yes No /J^j

Comments- 10-LS OcAttw^ - I Q"^- OX Gt I 9A

- 52.5 -

Lc-s StI,ov. Li^,G °1. -Ta-,U
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values acceptable? ........................................................................................................ No N/A

Duplicate results acceptable? .................................................................................................................. Ye No ///TTT^^^^TT

MS/MSD standards NIST traceable? (Levels D, E) ................................................................................ Yes No

MS/MSD standards expired? (Levels D, E) ............................................................................................ Yes No /

Field duplicate RPD values acceptable? .................................................................................................. Yes0

Field split RPD values acceptable? ......................................................................................................... Yes No

Transcription/calculation errors? (Levels D, E) ...................................................................................... Yes NoW

Q)a .^ - 1 SS,7e v,^ `w. -110 --
'^}..^

1 lvy^ ^ jZ.

6. ICP QUALITY CONTROL (Levels D and E)

JCP serial dilution samples analyzed? ..................................................................................................... Yes No ^/A

ICP serial dilution %D values acceptable? .............................................................................................. Yes No N/A

ICP post digestion spike requ'ved? .................................................................................................:........ Yes No N/A

1CP post digestion spike values acceptable? ........................................................................................:.. Yes No N/A

Standards traceable? ............................................................................................................................... Yes N N/A

Standards expired? .................................................................................................................................. Yes N N/

Transcription/calculation errors? ............................................................................................................. Yes N N/

1
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

7. FURNACE AA QUALITY CONTROL (Levels D and E)

Duplicate injections performed as required? ........................................................................................... Yes No

Duplicate injection %RSD values acceptable? ........................................................................................ Yes No

Analytical spikes performed as required? .. ............................................................................................. Yes No

Analytical spike recoveries acceptable? .................................................................................................. Yes No

Standards traceable? ................................................................................................................................ Yes No

Standards expired? ..... ............................................................................................................................. Yes No

MSA performed as requ'ved? .................................................................................................................. Yes No

MSA results acceptable? ......................................................................................................................... Yes No

Transcription/calculation etrors? ............................................................................................................. Yes NoJ

8. HOLDING TIMES (all levels)

Samples properly preserved? ................................................................................................................. Yes No N/A

Sample holding times acceptable? ......................................................................................................... Ye No N/A

Comments:
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analyses? ......................................................................................... . Yes No

Results supported in the raw data? (Levels D, E).................................................................................... s No

Samples properly prepared? (Levels D. E) ......................................................................................:....... Yes N

Detection limits meet RDL? .......................................................................:...........................:....:........... Yes N/A

Transcription/calculation errors? (Levels D, E) ...................................................................................... Yes No /A

Comments: 7 cn....

'70,

SC I(NY1 ^ ^ ^1
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Appendix 6

Additional Documentation Requested by Client
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Lio0vi11. Lalwratory, Inc.

INORGANICS M6TMOD BLANK DATA SUMMARY FAGS 06/29/06

CLISNIx TNOIW7PORD RC-020 K0436 LVL LOT 1: 0606L291

MORK ORDSRI 11343-606-001-9999-00

'RSYORTINa DILDITON

SAMPLB SITS ID ANALYTi RCSLLT UNITS L111IT, FACTOR

v..... ....ow...u...au. .......u.v.v.so.u. ..osu. s.uo ..s.e.wa• uu

BLANKI 06L0396-Y.B1 Silv.r, Total 0.07 u MO/KO 0.07 1.0

J13umLnum. Total 2.9 u MG/KO 2.9 . 1.0

Ar6enie, Total 0.61 U Ma/KO 0.61 1.0

Bozon, Total 0.29 MO/KO 0.24 1.0

Barilm, Total 0.03 ' NO/KO 0.02 1.0

Beryllium, Total 0.02 U NO/KO 0.02 . . 1.0

Calci:m, Total 3.0 MO/KO 1.6 1.0

C.dmlum, Total 0.07 u Ma/Ka 0.07 1.0

Cobalt, Total 0.14 u Ma/KO 0.14, 1.0

Chsomium, Total 0.13 U MO/KO 0.13 1.0

Coppar, Total 0.12 u Na/KO 0.32 1.0

Iron, Total 3.5 u Ma/KO 3.S 1.0

Potausium, Total 2.3 U MG/KG 2.3 , 1.0'

Magneaium, Total 0.97 u NO/K01 0.97 1.0

Manyaneae, Total 0.03 u Na/KO 0.03 1.0

Molybdenum, Total 0.29 u 910/KO 0.29 1.0

Sod9um, Total 0.76 Na/Ka 0.76 1.0

NSckel: Total 0.24 U MO/KO 0.24 1.0

L.ad, Total 0.31 u MG/KG 0.31 1.0

Antimony, Total 0.44 U MG/Ka 0.44 1.0

Selenium, Total . 0.47 u MO/KO 0.67 1.0

Silicon, Total 2.2 u Ma/KO 2.3 1.0

Vanadium, Total • 0.09 U MO/KO 0.09 1.0

Zinc, Total 0.36 u NO/KO 0.16 1.0

BLA10C1 06C0123-Nel Mereusy, Total 0.02 u MO/KO 0.02 1.0
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Lionville Latoratory, Inc,

INORGAMICS ACCURACY REPORT D6/29/D6

CLIRNT. TNONANPORD RC-020 K0436

WORK ORDCRt 11343-606-001-9999-00

ShMPLR SITE ID MW.YTi

.....u ....u............a. ..ua.uo.u.s..

-001 J12N48 . silver, Total

. Aluainua, lbtal

Arsenie, Total

Boxon, Total

Barius, Total

Berylliua, Total

Calci", Total

Cadoium, Total

Cobalt, Total

• chrosius, Total

Capp.r, Total

Iron. Total

Potu6ium, Total

Magne9iue, Total

Nanganea., Total

Nolybd.nun, Total

9odium, Total

Nickel, Total

Le.d. Total

Antiawny, I'otal

S63anium, Total

Silicon, Total

vanadiuo, Total

Zine, Total

LVL LOT tt0606L291

SPIKED INITIAL 9PIRRD DILOTION

SAMPLR RESULT • AMOUNI" %RBCOV PACIOR(SPK)

4.9 0.22u 5.3 93.5 3.0

6650 5120 313 720.5• 3.0

19a 3.6 212 91.7 3.0

96.9 1.6 106 69.6 3.0

169 63.4 212 96.9 3.0

5.1 0.12 5.3 94.6 3.0

13100 6150 2650 166.2 3.0

4.7 0.220 5.3 82.7 3.0

66.1 7.6 53.1 94.7 3.0

41.3 16.6 21.2 107.3 3.0

44.2 17.9 26.3 99.2 3.0

21300 20300 106 942.3• 3.0

3400 • 662 2650 94.9 3.0

9460 3610 2650 99.6 3.0

356 295 53.1 116.3• 3.0

99.5 0.92u 106 93.5 3.0

2740 226 2650 94.7 3.0

59.2 9.0 53.1 95.7 3.0

54.4 S.0 53.1 93.0 3.0

27.9 1.4 v 53.1 62.0 . 3.0

192 1.5 v 212 90.6 • 3.0

1360 1050 106 312.2• 3.0

97.0 43.0 53.1 101.7 3.0

100 43.7 53.1 106.6 2.0
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Lionvilla Laboraiory, Inc.

INORGANIC.7 ACCORAC! REPORT 06129/06

CLIENT: TNDDANPORD RC-020 K0436 LVL TAT 6: 0606L29L

KORRIORD®t: 11343-606-D03-9999-00 ' . '

BPIPBD TNITIIIL SPIKED DILPIION

SAMPLE SITE ID ANALITY LAMPLE . RESULT AMOONT 6RRWV' PACIOR(iPR)

....... ...u........ ... ..uu.u............ ....... ....... ...... ....... ........•

-005 J12N52 Mazoury. Tcaa1 , - 0.16 0.02u 0.16 107.4 1.0
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000000026



. . . .. . . ^. ' '^{. . . ' . .,^1' ... . ^ , . .

Lionvilla Laboratory, Inc.

INORGANICB PRECISION REPORT 06/29/06

CLI67A's TNURANPORD RC-020 K0439 LVL INP N 0606L291 •

MoRK ORD3R1.11242-606-001-9999- 00

INITIA[. DILlTIION

SNAPLS eITS ID 1WALTTi RESULT ACPLICATB RPD PACTORfRS%

....... . ...............uu

-001R6P 1712N46

.......................

SS1vaS, Total

.a.uua

0.22u

•or.....

0.22u

.......

NC

.......u..

3.0

Aluminum, Total 5120 5240 2.2 3.0

ArMnic, Total 3.6 4.5 22.2 2.0

Boron, Total 1. 6 1. 6 11.9 3.0

Barium, Total 63.4 60.3 S.0 3.0

Barylliuu, Total 0.16 0.16 16.9 3.0

Calclum, Tbtal 5350 10900 29.0 3.0

Cadmium, Total 0.22u 0.22u NC 3.0

Cob(lt, Totd 7.6 6.7 15.3 1.0

Total 16.6 14.4 25.8 2.0

Copper, Total 17.9 17.5 2.3 3.0

Iron, Total 20200 16300 10.4 3.0

Potaoeiur, Total 662 617 7.6 3.0

Magne6lum, Total 2910 2610 0.064 3.0

Manganeee, Total 395 267 10.2 3.0

Molybdenua, Total. 0.92u 0.92u NC 3.0

Sodium, Total 226 246 7.2 3.0

Nickel, Total 9.0 6.2 9.3 2.0

Lead, Total 5.0 S.S 9.5 3.0

Mtimorry, Total . 1.4 u 1.4 u NC 3.0

Salenium, Total 3.6 u l.i u NC . 3.0

Silicon, Total 1050 779 29.9 3.0

Vanedium, Total 43.0 41.6 2.9 3.0

zioc, Total 43.7 50.9 2.5.2 3.0

.
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Lionvilla Laboratoryi Ine.-

I"GANIC9 PRSCISION RRPCR7 06/29/06

CLIRNTt TNRINANPORD RC-020 K0626 LVL tat Nt 0606L291

MORK ORDSRt 11262-606-001-9999-00

INITIAL DILVIION

OAMOLR SIl•R 1D ADALTTR RRSDLT RCPLICJITR RPD PAC7•OR(RRP)

....... ......uo.....v. s.v.......... .ao u.oa.• v....... ....... ...........

-OOSRRP J12N52 Mareuryi Total 0.02u 0.02u NC 1.0
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Lionvill. L.bor.Gery, Inc.

INORGAMICS L/.BORJYPORY CONTROL STANDARDS REPORT 06/29/06

CLISNTt TNUH74NPORD RC-020. X0436 LV6 LOT Is 0606L291

WORK ORD6R1 11343-606-001-9999-00

SPIKED SPIKED

SAMPLR SITR ID ANALYTR SlVIPLR AMOOMT UNITS \R2COV

....... ............. .e.... ..r..........v..... ...... ...... .... ......

LCSL 06L0394-LC1 SilV4r, LC9 49.9 60.0 MO/KO 97.6

Alwdn=, LCS 469 $00 , MG/KO 97.9

Arsenic, LC9 911 1DD0 MO/KO 92.2

Boron, 1" 467 600 MG/KO 93.3

Bariua; LCS 491 So0 MG/KO 96.3.

Beiyllium, LCS • 33.9 26.0 MG/KO 96.2

CalOiua, LC9 2370 2500 MG/KO 94.7

CadmiOa, LCS 33.3 26.0 MO/KO 93.2

•. Cobalt, LCS 143 260 MG/KO 97.0

Cbrc.iia, LCS 49.5 50.0 MO/KO 97.0

CoppeY, LCS 124 123 MO/KG 99.4

I2nn, LCS 499 600 MG/KO 97.7

Potaeeius, LCS , 2390 2900 MO/KO 95.3

Magneeium, LCS 2150 2600 MO/KO 94.1,

Manyene6., LCS 73.5 75.0 MG/KO 90.0

.•Nolybd9nuet, LCS 491 60o MO/XO 99.2

Sadiur., LCS 2420 2500 MG/KO 96.7

NSckel,'LCS 392 200 MO/KO 95.9

Ia.d, LCS 239 250 MO/KO 95,4

AnCimaty, LCS 283 300 MG/XO 94.2

SeleniuM, LCS aso 1000 MG/KG 99.0

Silicon,L[S 210 500 MG/KG 43,6

VanaBiun, LCS 245 260 MG/KO 97.9

Zinc, LCS 94.0 100 MG/KO 94.0

LCSi 0600133-LC'1 M.rcu3y, LCS 6.3 6.2 MG/KO - 102.0

000038
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Date:
To:
From:
Project:

Subject:

23 August 2006
Washington Closure Hanford Inc. (technical representative)
TechLaw,Inc.
100BC Burial Grounds - Soil Full Protocol - Waste Site 120-B-1 Acid
Sump
PCB - Data Package No. K0438-LLI

INTRODUCTION

This memo presents the results of data validation on Data Package No. K0438
prepared by Lionville Laboratory Inc. (LLI). A list of samples validated along with
the analyses reported and the method of analysis is provided in the following table.

Sam I ;''
i

,. , ,;. ia t ;;i ,•, ^ rr, r R,^ ,:,.
J12N48 6/13/06 Soil C PCBs by 8082
J12N49 6/13/06 Soil C PCBs by 8082
J12N50 6/13/06 Soil C PCBs by 8082
J12N51 6/13/06 Soil C PCBs by 8082
J12N52 6/13/06 Soil C PCBs by 8082
J12N53 6/13/06 Soil C PCBs by 8082
J12N54 6/13/06 Soil C PCBs by 8082
J12N55 6/13/06 Soil C PCBs by 8082
J12NC1 6/13/06 Soil C PCBs b 8082

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling
and Analysis Plan (DOE/RL-96-22, Feliruary 2005). Appendices 1 through 5
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

Holding Times

Sample data were assessed'to ascertain whether the holding time requirements
were met by the laboratory.. The holding time requirements are as follows: Soil
samples must be extracted within 14 days of the date of sample collection and
analyzed within 40'days from the date of extraction.

000001



If holding times are exceeded by less than two times the limit, all associated sample
results are qualified as estimates and flagged "J" for detects and "UJ" for non-
detects. If holding times are exceeded by greater than two times the Iimit, all

associated detected sample results are qualified as estimates and flagged "J" and
all non-detects are rejected and flagged "UR".

All holding times were acceptable.

Method Blank

Method blank analyses are performed to determine the extent of laboratory
contamination introduced through sampling, sample preparation or analysis. At least

one method blank analysis must be conducted for every 20 samples. Method
blanks should not. contain target compounds at a concentration greater than
required quantitation limit (RQL). If targei compounds are present, sample results
less than five times the blank concentration are qualified as undetected and flagged
"U". If the sample result is less than five times the blank concentration and less

than RQL, the result is qualified as undetected and elevated to the RQL.

All method blank results were acceptable.

Field Blanks

One equipment blank was submitted for analysis (J12N55). All equipment blank
results were acceptable.

• Accuracy

Matrix Spike & Laboratory Control Sample

Matrix spike ( MS) and laboratory control sample (LCS) analyses are used to assess
the analytical accuracy of the reported data . The matrix spike is used to assess
the effect of the matrix on the ability to accurately quantify sample concentrations.
Recoveries must fall within the range of 70% to 130%. If spike recoveries are
outside control limits, detected sample results less than five times the spike
concentration are qualified as estimates and flagged "J". Non-detected sample
results with spike recoveries outside control limits are qualified as estimates and

flagged "UJ". Sample results.greater than five times the spike concentration

require no qualification.

All accuracy results were acceptable.
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Surrogate Recovery

The analysis of surrogate compounds provides a measure of performance for

individual samples. Matrix-specific surrogate compound recovery control windows

have been established by the laboratory. When a surrogate compound recovery is

outside the control window, all positively identified target compounds associated
with the unacceptable surrogate recoveries are qualified as estimates and flagged
"J". Non-detected compounds with surrogate recoveries less than the lower

control limit are qualified as having an estimated detection limit and flagged "UJ".
Non-detected compounds with surrogate recoveries above the upper control limit

require no qualification.

All surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicate results provide matrix-specific information on

the precision of the method for specific target compound classes. Precision is

expressed as the relative percent difference ( RPD) between the recoveries of
duplicate matrix spike analyses performed on a sample. For soil samples, results
must be within RPD limits of plus/minus 30%. If RPD values are out of
specification and the sample concentration is less than five times the spike
concentration, all associated detected sample results are qualified as estimates and
flagged "J". If RPD values are out of specification and the sample concentration is

greater than five times the spike concentration, no qualification is required.

All precision results were acceptable.

Field Duplicate Samples

One set of field duplicates (J12N49/J12N50) were submitted for analysis. Field
duplicates are compared using the same criteria as for laboratory duplicates. All

field duplicate results were acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the.100 Area RQLs to

ensure that laboratory detection levels meet the required criteria. All undetected

analytes in sample J12NC1 exceeded the RQL. Under the WCH statement of work,

no qualification is required. All other results met the RQL.
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Completeness

Data Package No. K0438 was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES .

None found.

MINOR DEFICIENCIES

All undetected analytes in sample J12NC1 exceeded the RQL. Under the WCH
statement of work, no qualification is required.

REFERENCES

WCH, Contract #20266, Validation Statement of Work, Washington Closure
Hanford Incorporated, July 7, 2003.

DOE/RL-96-22, Rev. 4, 100Area Remedia/Action Sampling andAnalysis Plan,
U.S. Department of Energy, February 2005.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which'may be applied by data validators in compliance with the
procedures herein are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected

for sample dilution and moisture content by the laboratory. .

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated quantitation limit is an estimate.

R - Indicates the compound or analyte was analyzed for, detected, and due

to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major

QC deficiency.

NJ - Indicates p resumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decisionmaking purposes).

N - Indicates presumptive evidence of a compound. The data may not be

valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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PCB DATA QUALIFICATION SUMMARY*

, + { ^SDG 0438r >'r. o-a r {" a: uvc^^^kx 1 il,. r^4^^ ^t
^^s•^y ^y^S'-

^ 4 l^rr h)I.Y l ^
^ N t r nY y ! t,^ Ir

#
xC ^c y r.n t a ^

a k^ [ ♦ F) h/i
J.^., .,.>a,,

,^ ^

COMMENTS: No ualifiers assig ned

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not

specifically identified here. The laboratory applied "U" qualifiers are included to minimize

misinterpretation of results contained in the table.
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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PCB ANALYSIS, SOIL MATRDC, (UG/KG) Page_1_of 1_

Proj ect WASHINGTON CLOSURE HANFORD

laborato : LLI I SOG: K

Sam p le Number

Remarks

0438
J12N48 J12N49 J12N50 J12N51 J12N52 J12N53 J12N54 J12N55 J12NC1

Du plicate E. Blank

Samp le Date 6/15I06 6/15/06 6/15/06 6/15/06 6/15I06 6/15/06 6/15I06 6/15/06 6/15/06

Extraction Date

Ana lysis Date

PCB ROL

620/06
7/10/06

Result 0

6/20/06
7/10/06

Result Q

620I06

7/10/06
Result 0

6l20I06

7/6/06

Result 0

620/06

716/06

Result Q

620/06
7/6l06

Result Q

6/20/06
7/10/06

Resutt Q

620/06
7I10/06

Resutt Q

620/06

720/06

Result Q

Aroclor-1016 100 15 U 16 U 15 U 16 U 15 U 16 U 15 U 13 U 320 U

Aroctor-1221 100 9.8 16 U 15 U 16 U 75 U 16 U 15 U 13 U 320 U

Aroclor-1232 100 15 U 16 U 15 U 16 U 15 U 16 U 15 U 13 U 320 U

Arocbr-1242 100 15 U 16 U 15 U 16 U 15 U 16 U 15 U 13 U 320 U

Aroclor-1248 100 15 U 16 U 15 U 16 U 15 U 16 U 15 U 13 U 320 U

Aroctor-1254

Aroclor-1260

100

100

15

15

U

U

16

170

U 15

96

U 16

16

U

U

15
15

U

U

16

70

U 15

22
U 13

13
U

U

1900

3600

C

^

^

C

i"
0

Laboratory applied nondetect quatirienr'U' have been included In this table to m{nimiu:& miasinterpntation of results. AII other qualifiers shown were applied during validation.



4.ionviaia a.anorawry, inc-

PCBs by GC Report Date; 07/20/06 10:19

RFw Batch tt mhnr, 0606L291 Client: TNUxANFORD RC-020 K0438 Work Order- 11343606001 Paae: 1

Cust ID: J12N48 J12N49 J12N50 ' J12N51 J12N52 J12N52

Sample RFW#: . 001 002 003 004 005 005 MS

Information Matrix: SOIL SOIL SOIL SOIL SOIL SOIL
D.P- 1.00 . 1.00. 1.00 1.00 1.00 1.00

Units: UG/KG, QG/KG UG/KG UG/KG UG/KG UG/KG

Surrogate: Tetrachloro-m-xylene 84 t 101 % 93 % 66 % 87 t 93 t
Decachlorobiphenyl 78 t 95 ic 94 r 62 t. 88 t 91 g

............................................ .fl........... .fl............ fl----------- -fl... ........ .fl........... .fl
Aroclor-1016 -15 U 16 U 15 U 16 U 15 U 85 Y
Aroclor-1221 9.8 J 16 U i5 U 16 U 15 U 15 U
Aroclor-1232 15 U 16 U. 15 U . 16 U 15 lU 15 U
Aroclor-1242 15 U 16. U 15 U 16 U 15 U 1S Q
Arocloi-1248 15 U. 16 U 15 U 16 U 15 U 15 U
Aroclor-1254 15 U 16 U 15 U 16 U 15 U 15. U
Aroclor-1260 ' 15 U 170 . 96 • 16 U 15 U 90 Y

C Cust ID: J12N52 . J12N53 J12N54 J12N55 J12NC1 PBLKKP
;
O

.

Lsample RFW#: 005•M5D . 006 007 008 009 06L80510-N81
(Maformation Matrix: SOIL SOIL SOIL SOIL SOIL . SOIL'

D.F.: 1.00 1.00 1.00 1.00 10.0 1.00

..r:
Units: . UG/KG UG/KG UG/KG . UG/KG UG/KG. QG/KG

Surrogate: Tetrachloro-m-xylene 88 • t 105 t, 97 1 110 Y 96 k 103 t
Decachiorobiphenyl 91 Y 103 t 93 % 102 . Y 111 t 94 t

: ................................... .......... f1..... .........fl............ fl............ fl............ fl
Aro4pr-1016 85 t 16 Q 15 U 13 U 320 U 13 U
Aroclor-1221 •15 U 16 U 15 U 13 Q 320 U 13 U
Aroclor-1232 15 Q 16 U 15 U 13 U 320 U 13 U
Aroclor-1242 15 U 16 Q 15 U 13 U 320 U 13 U
Aroclor-1248 is U' 16 U 15 U 13 U 320 U 13 Q
Aroclor-1254 15 U 16 U 15 U 13 U 1900 13 U
Aroclor-1260 91 t 70 22 13 U 3600 13 U

U- Analyzed, not detected. J. Present below detection limit. B- Present in blank. NR- Not reported. NS- Not spiked.
%- Percent recovery. D- Diluted out. I. Interference. NA- Not App icable. Outside of EPA CLP QC

y^- sl 1Z-36^
. . . . . . ^^fy^ ^
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m
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m
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Lionville Lanoratory, inc.

PCBS by GC Report Date: 07/20/06 10:19

RFw h Number : 0606L291 Client• TNURANFORD RC-020 IC0438 Work Order• 113 4 36 06001 Paae• 2

Cust ID: PBLM BS

Sample RFW#: 06L80510-MBi

Information Matrix: SOIL
D.F.': 1.00

Units: (TG/KG

ti
m
m
m
m
m
m
m
m

Surrogate: Tetrachloro-m-xylene 68 %
Decachlorobiphenyl. 91 %

.................................... ........ .fl............f1............ fl............ fl............ fl............ f1

Aroclor-1016 100 %

Aroclor-1221 13 U

Aroclor-1232 13 U

Aroclor-1242 13 U

Aroclor-1248 13 U

Aroclor=1254 13 U

Aroclor-1260 106 %

a )Z--- q/-t 314§6

U. Analyzed, not detected. J. Present below detection limit. B- Present in blank. NR- Not reported. NS. Not spiked.

V. Percent recovery. D. Diluted out. I- Interference. NA. Not Applicable. *- Outside of EPA CLP QC



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Case Narrative

Clicnt: TNU-HANFORD RC-020
LVL #: 0606L291
SDG/SAF # K0438/RC-020

PCB

Nine (9) soil samples were collected on 06-15-2006.

W.O.#: 11343-606-001-9999-00
Date Received: 06-15-2006

The samples and their associated QC samples were extracted on 06-20-2006 and analyzed

according' to Lionville Laboratory SOPs based on SW846, 3rd Edition procedures on 07-

06,10,11,20-2006. The extraction procedure was based on method 3540C and the extracts were

analyzed based on method 8082.

The following is a summary of QC results accompanying the sample results. Lionville Laboratory

Inc (LvLI) certifies that a11 test results meet the requirements ofNELAC except as noted below:

1. Samples were extracted and analyzed within required holding time.

2. All sample results were reported on a dry-weight basis.

3. The samples and their associated QC samples received Copper-Sulfur and Sulfurio Acid

cleanups according to Lionville Laboratory SOPs. based on SW846 methods 3660A and

3665A respectively.

4. The method blank was below the reporting limits for all target compounds.

5. All surrogate recoveries were within acceptance criteria.

6. The blank spike recoveries were within acceptance criteria.

7. All matrix spike recoveries were within acceptance criteria.

8. Sample J12NCI required a 10-fold dilution due to high concentration of target analytes.

The reporting limits were adjusted to reflect the necessary dilution.

9. The initial calibrations associated with this data set were within acceptance criteria.

The mulu pwnkd in thi, Fepmt rt4te my W tlMrulYticd tudn` ad cmdiuaw dihe wuplee rreaipp wd doin` aaaee. Atl yagnuf etie repon ra Wepal pro Of
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10. The continuing calibration standards analyzed prior to sample extracts were within

acceptance criteria with the exception of CCVs analyzed on 07-10,11-2006 at 06:17 P.M

and 02:01 AN on the bothcolumns. The data reflected an increase in instrument

response, so the ability to identify the target compounds was not impaired. A copy of the

Sample Discrepancy Report (SDR) has been enclosed.

11. LvLI is NELAP accredited by the state of Pennsylvania and holds over 20 additional state

accreditations. For a complete listing of accrediting authorities and the corresponding

analytes/methods, please contact ybur Project Manager.

12. I certify that this sample data package is in compliance with SOW requirements, both

technically and for completeness, other than the conditions detailed above. Release of the

data contained in this hard-copy data package has been authorized by the laboratory
Manager or a designee, as verified by the following signature.

a I ' Dani
orntory Manager

Lionville Laboratory Incorporated

^-r.\gmw\c,uVcsnnw naordd060&29t.ooa
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uonv[ue t_anoratory oamp[e ijtscrepancy rteport tavey

Initiator.
Date:
Client -ru.v

Batch: - o&.o0.z..4t
Samples: A,%
Method: ' ms4!mcAwwaLw

SDR#: r)V`c. I tf'

Parameter ft>2
Matrix: co•%
Prep Batch: o t;i.o: os-rb

1. Reason for SDR
a. COG Discrepancy Tech Profile Error Client Request Sampler Error on C-O-C

Transaiption Error _ Wnxig Test Code _ Otttier
b. General Discrepancy

Missing Sample/Extract _ Container Broken _Wrong Sample Pulled _[.abel ID's Illegib[e

Hold Tune Exceeded Insuflicient Sample _ Preservatbn Wrorg _ Received Past Hold
_ Improper Bottle Type - Not Amenable to Analysis

Note': Verpled by [I.oganl or [Prep (3ioup] (drd)...wnoxsWsl&

c. Problem (Include all relevant specific results; attach data if necessary)

sJ}^..^.s L-t c^,. <tt„^,•^r p t7.j'a o..^. R.ZY-Cvp+.

Q["%crP•kY Cla f[r..a.vt^l i 116.404

2. Known or Probab[e Causes(s)

3. Discusslon and Proposed Action Other Descrtption:

R En^reBatC[t ' ^%titJlr, T4{ is M.w.n^t 1 w+^S..T ja .

Fdlowing Samples:
_Re-leach
_ Re-extract'
_ Re-digest

Revise EDD
_C eTestCodeto ^

ace ONTake Off Hold (circle)

4. roject Manager Instructions...sipna
_ Concur with Proposed Action
_ Disagree with Proposed Action; See Instruetion
_ tnclude In Case Narrative
_ Client Contacted:

DaUelPerson
Add
Cancel

5. Fina[ Actlon...sqnaamJdate Other Ecplanation:
_Verified re-[log)[leachi(extractj[dlgestJ[a cirGe)

1_ Included in Case Narrative
Hard Copy COC Revised
Electronic COC Revised

_ F.DD Corrections Completed
When Final Action has been recorded, fonnard original to QA Specialist for distribution and filing.

Route Distribution of Completed SDR Route Distribution of o 1 t SDR
_ X Initiator ' Metals: Beegie

X L.ab General Manager. M. Taylor Inorganio: Perrone
_ X Project Mgr. Stone/Johnson GGLC: [dger
_ Data Management StilweA _ MS: RychlaklDaiey

Sample Prep: Beegle/Kiger Log-in: Perry
Admin:
Other.

OMtOSM0805
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Appendix 5

Data Vaiidation Supporting Documentation
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A B C D E

PROJECT: I2 C^ -(, - DATAPACKAGE: v q 3g

VALIDATOR: T L:[ LAB: ^ Lr- DATE: ' & 2d OL

1 SDG: K v c!3 -r6r
PERFORMED

SW-846 8081 SW-846 8081
(TCLP)

W-846 8082 SW-846 8081
(TCLP)

SAMPLES/MATRIX

\Z.uqY C, t'^,USa ^ I'2 .Us ^

12NS2 ^"\"2NS] c^12NS`F NSS

Sor^

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present? ....................................................................................... Yes No N/A

Comments•

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations acceptable? ................................................... ............................................................ Yes No( ^J/A

Continuing calibration; acceptable? ........................................................................................................ Yes No flN/A

Standards traceable? ................................................................................................................................ Yes No N/A

Standards exp'ved? .................................................................................................................................. Yes No N/A

Calculation check acceptable? ................................................................................................................. Yes No N/A

DDT and cndrin breakdowns acceptable? ............................................................................................... Yes No /A

Comments:
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

Calibration blanks analyzed? (Levels D, E) ............................................................................................ Yes No

Calibration blank results acceptable? (Levels D, E) ................................................................................ s No N/

Laboratory blanks analyzed7 .................................................................................................................Q59 No N/A

Laboratory blank results acceptable? .................................................................................................... Ye No N/A

Field/trip blanks analyzed? (Levels C, D, E) ...............:........................................................................ Ye No N/A

Field/trip blank results acceptable? (Levels C, P. E) .............................................................................. Ye No N/A

Transcription/calculation errors? (Levels D, E) ...................................................................................... Yes N N/

Comments:

4. ACCURACY (Levels C, D, and E)

Surrogates analyzed? ......................................^ No N/A

Surrogate recoveries acceptable? .............. :................................
.
.............................................. ............^ No

Surrogates traceable? (Levels D, E) ........................................................................................................ Yes No

Surrogates expired? (Levels D, E) ....................................................................................................... .. Yeq No /

_ ^\No N/AMS/MSD samoles analvud? ................................................................................................................c,J

MS/MSD results acceptable? ................................ .......................................................... .......................%,eNo tv

MS/MSD standards NIST traceable? (Levels D, E) ............................................................................... Yes No /A

MS/MSD standards expired? No WLA)

LCS/BSS samples analyzed?

Res

No N/A

...................................................................................................................LCSBSS results acceptableT No N

Standards traceable? (Levels D, E) ......................................................................................................... Yes No N/A

Standards expired? (Levels D, E) ............................................................................................................ Yes No N/A

Transcription/calculation errors? (Levels D, E) ...................................................:.................................. Yes No /A

Performance audit sample(s) analyzed? ........................................................................:......................... Ye No N/A

Performance audii sample results acceptable? ........................................................................................ Yes N N/

Comments• V) 0
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

5. PRECISION (Lcvels C, D, and E)

Duplicate RPD values acceptable? ......................................................................................................... es No N/A

Duplicate results acceptable? ............................................................................................................... . . No

MS/MSD standards MST traceable? (Levels D, E) ....................:........................................................ ... Yes No

MS/MSD standards expired? (Levels D, E) ............................................................................................ Yes No

Field duplicate RPD values acceptable? ............................................................................................... . Yes

Field split RPD values acceptable? ...................................................................................................... ... es o /

Transcription/calculation errors? (Levels D, E) .......................... .j...y..^......................................... ... Yes No N/T

6. SYSTEM PERFORMANCE (Levels D and E)

Chromatographic performance acceptable? ............................................................................................ Yes N N/A

Positive results resolved acceptably? ...................................................................................................... Yes No N/A

r...........^.. .

7. HOLDING TIMES (all levels)

Samples properly preserved?................................................................................................................. s o N/A

Sample holding times acceptable? ...................................................................................................... . Y No N/A

Comments:

000022
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

8.. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all

levels)

Compound identification acceptable? (Levels D, E) ............................................................................... Yes No

Compound quantitation acceptable? (Levels D, E) ................................................................................. Yes No /A

Results reported for all requested analyses? .......................................................................................... . Ycs No N/A

Results supported in the raw data? (Levels D, E).................................................................................... Yes No N/

Samples properly prepared? (Levels D, E) .............................................................................................. N N/

Detection limits meet RDL? ................................................................................................................ /A

Transcription/calculation errors? (Levels D, E) ............................................... . ...................................... Yes. No N/Ae ..^-

Comments: C.4.^X U t^t^Ca^J^ V^' /Aj C t '

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil ®(or other absorbent) cleanup performed? .............................................................................. Yes No
.
Lot check performed? .............................................................................................................................. Yes No

Check recoveries acceptable? .................................................................................................................. Yes N

GPC cleanup performed? ........................:............................................................................................... Yes N

GPC check performed? ........................................................................................................................... Yes N

GPC check recoveries acceptable? .......................................................................................................... Yes

GPC calibration performed?.................................................................................................................... Yes

GPC calibration check performed?

GPC calibration check retention times acceptable?

Yes

Yes

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Check/calibration materials traceable? .................................................................................................... Yes NJ N/A

Check/calibration materials Expired?...................................................................................................... Yes N N/A

Analytical batch QC given similar cleanup? ........................................................................................... Yes No N/

Transcription/Calculation Etrors? ........................................................................................................... Yes No /

Comments:
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Date: 23 August 2006
To: Washington Closure Hanford Inc. (technical representative)

From: TechLaw, Inc.

Project: 100BC Burial Grounds - Soil Full Protocol - Waste Site 120-B-1 Acid

Sump
Subject: Wet Chemistry - Data Package No. K0438-LLI

INTRODUCTION

This memo presents the results of data validation on Data Package No. K0438

prepared by Lionville Laboratory Inc. (LLI). A list of samples validated along with

the analyses reported'and the method of analysis is provided in the following table.

,Sam Ie ID^r , .;. , ^... .

J12N48 6/13/06 Soil C See note 1

J12N49 6/13/06 Soil C See note 1

J12N50 6/13/06 Soil C See note 1

J12N51 6/13/06 Soil C See note 1

J12N52 6/13/06 Soil C See note 1

J12N53 6/13/06 Soil C See note 1

J12N54 6/13/06 Soil C See note 1

J12NC1 6/13/06 Soil C See note 1

1 - Anions by 300.0, chromium VI by 7196A & pH by 904bc.

Data validation was conducted in accordance with the Washington Closure Hanford

(WCH) validat'ion statement of work and the 100 Area Remedial Action Sampling

and Analysis Plan (DOE/RL-96-22,. Rev. 4, February 2005). Appendices 1 through

6 provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation

Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested by Client

DATA QUALITY PARAMETERS

Holding Times

Analytical holding times for metals are assessed to ascertain whether the holding

time requirements were met by the laboratory. The holding time requirements are

as follows: Soil samples must be analyzed within: 30 days for chromium VI; 28

days for bromide, chloride, fluoride and sulfate; 2 days for nitrate, nitrite and

phosphate; and immediate for pH.
000001



If holding times are exceeded, but not by greater than two times the limit, all

associated sample results are qualified as estimates and flagged "J" for detects and

"UJ" for non-detects. If holding times are exceeded by greater than two times the

limit, all associated detectable sample results are qualified as estimates and flagged

"J" and all non-detects are rejected and flagged "UR".

Due to the holding time being exceeded by greater than twice the limit, all

undetected nitrate, nitrite and phosphate results were rejected and flagged "UR".

Due to the holding time being exceeded by greater than twice the limit, all detected

nitrate, nitrate and phosphate results were qualified as estimates and flagged "J".

Due to the holding time being exceeded by greater than twice the limit, all pH

results were qualified as estimates and flagged "J".

All other holding times were acceptable.

Method Blanks

Method Blanks

Method blank analyses are performed to determine the extent of laboratory

contamination introduced through sampling, sample preparation and analysis. At

least one acceptable method blank'analysis must be conducted for every 20

samples. No contaminants should be present in the method blank. All blank results

must fall below the contract required detection limit (CRQL) to be acceptable.

All method blank results were acceptable.

Field (Equipment) Blank

No field blanks were submitted for analysis.

• Accuracy

Matrix Spike arid Laboratory Control Sample

Matrix spike (MS) and laboratory control sample (LCS) analyses are used to assess

the 'analytical accuracy of the reported data. The matrix spike is used to assess the

effect of the matrix on the ability to accurately quantify sample concentrations.

Recoveries must fall within the range of 70% to 130%. Samples with a recovery

of less than 30% and a sample result below the IDL are rejected and flagged "UR".

Samples with a recovery of 30% to 69% and a sample result less than the IDL are

000002
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qualified "UJ". Samples with a recovery of greater than 130% or less than 70%

and a sample result greater than the IDL are qualified as estimates and flagged "J".

Finally, for samples with a recovery greater than 130% and a sample result less

than the IDL, no qualification is required.

All accuracy results were acceptable.

• Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) between

the recoveries of matrix spike duplicate (MSD) analyses performed on a sample in

the analytical batch. Precision may alternatively be assessed using unspiked

duplicate analyses performed on a sample in the analytical batch. If both sample

and replicate activities (concentrations) are greater than five times the CRDL and

the RPD is less than 30%, no qualification is 'required. If either activity

(concentration) is less than five times'the CRDL, the RPD control limit is less than

or equal to two times the CRDL. If the RPD is outside the applicable control limit,

associated results are qualified as estimated detects or estimated non-detects.

All laboratory duplicate results were acceptable.

Field Duplicate

One set of field duplicates (J12N49/J12N50) were subrnitted for analysis. Field

duplicates are compared using the same criteria as for laboratory duplicates. The

RPD for nitrite was outside QC limits (97%). Under the WCH statement of work, no

qualification is required. All other field duplicate results were acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the required quantitation

limits (RQLs)'to ensure that laboratory detection Ievels meet the required criteria.

All analytes met the RQL.

Completeness

Data package K0438 was submitted for validation and verified for completeness.

Completeness is based on the percentage of data determined to be valid (i.e., not

rejected). The completion percentage was 79%.
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MAJOR DEFICIENCIES

Due to the holding time being exceeded by greater than twice the limit,
undetected nitrate, nitrite and phosphate results were rejected and flagged

"UR". Rejected data is us unusable and should not be recorded.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

• Due to the holding time being exceeded by greater than twice the limit, all
detected nitrate, nitrite and phosphate results were qualified as estimates
and flagged "J".

• Due to the holding time being exceeded by greater than twice the limit, all
pH results were qualified as estimafes and flagged "J".

Data flagged "J" indicates that the associated concentration is an estimate,
but under the WCH statement of work, the data may be usable for decision-
making purposes. All other'validated results are considered accurate within
the standard error associated with the methods.

REFERENCES

WCH, Contract t/20266, Validation Statement of Work, Washington Closure
Hanfo^d Incorporated, July 7, 2003.

DOE/RL-96-22, Rev. 4, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, February 2005.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with WCH

validation SOW are as follows: .

U - Indicates the compound or analyte was analyzed for and not detected in

the sample. The value reported is the sample quantitation limit corrected

for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in

the sample. Due to a minor QC deficiency identified during the data

validation, the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due

to a minor QC deficiency 'identified during the data validation, the
associated concentration is an estimate, bui the data are usable for
decision-making purposes.

BJ - Appiied to'inorganic analyses only. Indicates the analyte concentration

Was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due

to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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WET CHEMISTRY DATA QUALIFICATION SUMMARY*

qL p;/y ^ ^ l N 1Y r 1f

SDG K0438,
a. 1 4^ t. 4 ^ WiY ^ fH ^ 4` ^ ^ ^+p'{ U

1 ,
L^ TT1 ^.}^I I r J^' ' '"1' rA'^)^' ^}^ yi i "1 3 t

'7
S r '^t^ ^

^^

S S ir . i^+ z L^ VlL^ sy^ Fau`,^^Gh^ jk^q.^^ t
r r , ) G q 1t r^ t^,^V^^^'^nr T3ti <, u^>N(qS. a

^'}a ^1 0 _^ ^. S .:.^' .+ *, ..: -^ +^ Z x r ^rY. ^v.. . .
.
: ,fi ^ }. t 7 .. F1h]2^f a^. ^ . . ... . _..

p

1^^.'•Tb ^^ 1._^t^ } ^ ^ ^.)i..,b1r¢. ..... ....

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Nitrate UR All undetected Holding time
Nitrite samples
Phos p hate
Nitrate J All detected samples Holding time
Nitrite
Phos p hate
pH J All Holding time

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not
specifically identified here. The laboratory applied "U" qualifiers are included to minimize
misinterpretation of results contained in the table.
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Appendix 3

Qualified Data Summaryand Annotated Laboratory Reports
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WETCHEMISTRYANALYSIS.SOILMATRIX,MGlKG Pape_t of 1

Project: WASHINGTON CLOSURE HANFORD

Lab: LLI SDG: K0438

Sam ple Number J12N48 J12N49 J12N50 J12N51 J12N52 J12N53 J12N54 J12NC1

Remarks Du licate

Sam 1e Date
Wet ChemistROL

6l15/06
Result Q

6/15l06
Resuit 0

6115/06
Result Q

6115106
Result 0

6/15/06
Result Q

6115106
Result Q

6115/06
Result Q

6/15/06
Result Q

Bromide 2.5 U 2.5 U 3.0 U 2.9 U 2.4 U 3.2 U 2.8 U 127 U

Chloride 4.1 2.5 U 3.0 U 2.9 U 2.4 U 3.2 U 2.8 U 260

Fluoride 2.5 U 2.5 U 3.D U 2.9 U 3.8 6.4 U 2.8 U 127 U

Nitrate 2.54 UR 2.55 UR 3.03 UR 2.86 UR 2.40 UR 3.22 UR 2.84 UR 127 UR

Nitrite 2.54 UR 12.7 J 4.37 J 2.86 UR 3.10 J 18.9 J 3.16 J 141 J

Phos phate 2.5 UR 7.6 J 11.1 J 7.1 J 2.4 UR 3.2 UR 2.8 UR 127 UR

Chromium Vl 0.5 0.36 0.24 U 0.34 0.27 0.36 0.30 0.38 0.61

Sulfate 5 293 122 143 1890 126 5960 77.5 177000

pH 10 J 8.5 J 9.2 J 8.1 J 7.8 J 6.6 J 6.2 J 2.5 J

C

0
W
^

Laboratpy applied non4eteA qualifu+n'U' have been hicWOed in this table to minunize miss-interpretatioe of results. AN oNer quaahers slwwe were applied ourircW vaWalial.



LioOville Laboratory. Inc.

INOROANICS DATA SCM+2.RY REPORT 07/24/06

CLIFMs TNSIIDSiFORD RC-C20 K0438

WORK ORDERi 11363-606-001-9959-00•

SAMPL8 SITE ID A2W.YT6

....... .................... .......................

-001 J12N98 f Solids

Bromide by IC

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Phosphate by IC

Chromium VI

Sulfate by IC

pH

-002 J12N49 i Solids

Bromide by IC

C•hlorideDy IC

Fluoride by IC

Nitrlte by IC

Nitrate by IC

Phosphate by IC

Chromium VI

Sulfate by IC

pH

-0D3 012N50 Solida

• Bromide by IC

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Phosphate by IC

Chromium VI

Sulfate by IC
PH

LVL LOT Is 0606L291

RBPORTINf3DILDTION

RESULT III7I7'S LIMIT FACfOR

........ ..... .......... w......

89.0 t 0.01 1.0

2.5 u MG/RO 2.5 1.0

1.1 HO/1c0 2.5 1.0

2.5 u NO/EO 2.5 1.0

2.54 u RMO/AO 2.54 1.0

2.54 uRMO/N6 2.54 2.0

2.S ujLNO/10 3.5 1.0

• 0.36 NO/90 0.22 1.0

293 NG/KCI 12.7 3.0

10 ^ SOIL PH 0.01 ^ 1.0

81.8 t 0.01 1.0

2.5 U !17/AO 2.5 1.0

2.5 U ?%3/F3 2.5 1.0

2.5 u M7/TO 2-5 1.0

2.55 uQ.lfO/AO 2.55 • 1.0

12.7 M7/II6 2.55 1.0

7.6 T K7/RO • 2.3 1.0

0.24 U M3/IO 0.24 3.0 '

122 M7/KO 5.1 2.0

e.s SOII.P![ 0.01 1.0

87.2 & . 0.01 1.0

3.0 u NG/Kfi 3.0 1.0

3.0 u Pr../Rli 3.0 1.0

3.0 u NO/100 3.0 1.0

3.03 uRMO/HI3 3.03 1.0

4.37 x NG1A6 3.03 1.0

11.1 ? NG/ID 3.0 1.0 '

0.34 NO/RO 0.23 1.0

163 MC/90 6.1 2.0

9.2

{

J SOIL PH 0.01 1.0

. , v 1DL

'Y/ ^12'Sl

000011
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Lioeville Laboratory, Inc.

INORGANIC9 DATA SVlOmRY REPORT 07/14/06

CLIExTe TNUIOINFORD RC-020 K0439

NORN ORD'uR: 11343-606-001-9999-00 •

SANPLS SITE 10 AtII.LY:B

-004 J12N51

-005 J13N52

-006 J1]N53

.......... .......................

t Solids

Bromide by IC

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Phosphate by XC.

Chromium VI

Sulfate by IC

pH

t

Bromide by IC

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Phosphate by IC

Chromium VI

Sulfate by IC

pH

! Solids

Bromide by XC
Chloride by IC
Fluoride by IC

Nitrite by IC

Nitrate by IC

Phosphate by IC

Gromium VI

Sulfate-by IC

pH

LVL LOT I, 0606L291

REPORTING

RESULT UNITS LIMIT

......

85.3

.. ......

%

..........

0.01•

2.9 u MO/IU3 2.9

2.9 U !%7/Kf3 2.9

2.9 U !O/RO 2.9

1.96 uQ.HO/IA 2.86

2.06 ugNG/RG 2.86

7.1 S !W/IA 2.9

' 0.27 MO/Rb 0.23

1090 MO/WD 143

6.1 X SOIL P8 0.01

89.5 6 0.01

2.4 U HO/KO 2.4

2.4 u NC/KO 2.4

3.6 NO/RO 2.4

2.40 uRlai/aG . ' 2.40

3.10 TMO/IO 2.40

2.4 up,lC/A6 2.4

0.36 N0/10 0.22

.126 MD3/KO 12.0

7.8

T

-{ SOIL PH 0.01.

81.9 t 0.01

3.2 u t4G/A6 3.2

3.1 u P6I/LO 3.3

6.4 a Mi/[O 6.4

3.21 uZj.MO/RO 3.22

18.9 SNO/RO 3.22

3.2 utW/KO 3.2

0.30 MC/NO • 0.24

5960 NO/E4 159

6.6

.(

J SOIL PH 0.0L

000012

DILffIIOH

FHCIOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

50.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

5.0

1.0

1.0

1.0

1.0

2.0

1.0

1.0

1.0

1.0

50.0

1.0

9eee9ee10



Lionville Laboratory, Inc.

INORGANICS DATA SU?0'.ARY REPORT 07/14/06

CLIBNI'a TNONANPORD RC-020 K0438 LVL LOT Si 06D6L291

NORL ORDERt 11343-606-001-9999-00
RBPORTINO DILUTION

SANPLE SITH ID ANALYTR RESVLT CNITB

...

LIMIT .

........

FACTOA

............... ..............

-007 J12N54

..... .......................

8 Solide

........ ...

88.8 t

..

• 0.01 1.0

Sroside by IC 2.8 U MG/[G 2.8 1.0

Chloride by IC 2.9 u P1C/Rf3 2.8 1.0

Fluoride by IC 2.8 U NG/K6 2.6 1.0

Nitrite by IC 2.84 u?,HG/NO 3.84 L.0

Nitrate by IC 3.16 S tr]/R01 2.64 1.0

Phosphate by IC 2.8 uRMO/RG 2.8 1.0

Cbroniuo VI 0,38 MG/XO 0.22 1.0

Sulfate by IC 77.5 MG/AO 2.0 1.0

pH 6.2 5' SOIL PR 0.01 1.0

-006 J12N55 Y 6olids 100 Y 0.01 1.0

-009 012NC1 . k Solide 41.3 t 0.01. 1.0

Bromide by IC 127 u MG/RO 127 20.0

Chloride by IC 260 !G/FA 127 20.0

Fluoride by IC 127 o M3/1A 127 20.0

Nitrite by IC 127 uRNG/RGI 127 20.0

Nitrate by IC 141 SNC/1C0 127 20.0

Phosphate by IC 127 ug.tG/%O 127 20.0

Chromium VI 0.61 }q/1L0 0.48 1.0

Sulfate by IC 177000 NO/)00 6360 1000

pH 2.5 SOIL PR 0.01 1.0

0C10013
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Appendix 4 ^

Laboratory Narrative and Chain-of-Custody Documentation
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OIvLi,
Analytical Report

Client: TNU-IiANFORD RC-020 K0438 . W.O.#: 11343-606-001-9999-00
LVL#: 0606L291 • Date Received: 06-15-06

INORGANIC NARRATIVE

1. This narrative covers the analyses of 9 soil samples.

2. The samples were prepared and analyzed in accordance with the methods checked on the attached
glossary.

LvLI is NELAP accredited by the state of Pennsylvania and holds over 20 additional state
accreditations. For a complete list of accrediting authorities and the corresponding
analytes/mcthods, please contact your Project Manager. LvLI certifies that all test results meet the
requirements of NELAC with any exception noted in the following statements.

Elevated reporting limits for Bromide, Fluoride, Nitrate and Phosphate are the result of the
necessity to dilute the samples to diminish co-elution effects as well as matrix interferences.

3. Sample holding times as required by the method and/or contract were met.

4. The results presented in this report are derived from samples that met LvLI's sample acceptance
policy.

5. The method blanks were within the method criteria.

6. The Laboratory Control Samples (LCS) were within the laboratory control limits.

7. The matrix spike recoveries for Bromide, Chloride, Fluoride, Nitrite, Nitrate, Phosphate, Chromium
VI and Sulfate were within the 75-125% control limits.

8. The replicate analyses for Bromide, Fluoride, Nitrite, Nitrate, Phosphate, Sulfate and pH were
within the 20% Relative Percent Difference (RPD) control limit however replicate analyses for
Chloride and Chromium VI were outside the control limit that may be attributed to sample
inhomogeneity. .

9. Results for solid samples are reported on a dry weight basis.

10. I certify that tltis sample data package is in compliance with SOW requirements, both technically
and for completeness, other than the conditions detailed above. Release of the data contained in this
hard copy package has been authorized by the Laboratory Manager or a designee, as verified by the
following signature.

xL, ylob4 Iam ^ uels Date
bo ory M nager

Lionville Laboratory Incorporated

njpli06q91

The rauiu preseuicd in this rcpon re1a1e to die uwtydnl testind uW epdidpu of the samplea upon reaipq and durind norape. All peda ufthie iepart an iwepral
pvu of the enalytiwl daia Thercfore, this repoal ahoold only be rtproduuA in its enlirely of 1E paCet,

EMS000015
208 Welsh Pool Road • Exton, PA 19341- 1313 •(810) 280-3000 • Fax (610) 280-3041

. . . . . . . ' ' . . . . ' i : :. . . . ... .. . . . . . . .^ . . . . ^' . . . . . . .



.
^^ ^^E^Lionville Laboratory, inc. 2^^

INORGANIC ANALYTICAL DATA PACKAGE FO

TNUHANFORD RC-020 R0438

DATE RECEIVED: 06/15/06 LVL LOT ^i 06L291 ^,^r^
^^se^.s^Z^

CLIENT ID /ANALYSIS LVL it MTX PREP it COLLECTION EXTR/PREP YSIS

J12N48

Ir SOLIDS 001 S 06L%S068 06/15/06 06/19/06 06/20/06

BROMIDE BY IC 001 S 06L1CE62 06/15/06 06/28/06 06/28/06

BROMIDE BY IC 001 REP S 06LICE62 06/15/06 06/28/06 06/28/06

BROMIDE BY IC 001 MS S 06L1CE62 06/15/06 06/28/06 06/28/06

CHLORIDE BY IC 001 S 06I.1CE62 06/15/06 06/28/06 06/28/06

CHLORIDE BY IC 001 REP S 06LICE62 06/15/06 06/28/06' • 06/28/06

CHLORIDE BY IC 001 MS S 06L2CE62 06/15/06 06/28/06 06/28/06

FLUORIDE BY IC 001 S 06LICE62 06/15/06 06/28/06 06/28/06

FLUORIDE BY IC 001 REP S 06L1CE62 06/15/06 06/28/06 06/28/06

FLUORIDE BY IC 001 MS • S 06LICE62 06/15/06 06/28/06 06/28/06

NITRITE BY IC 001 S 06LICE62 06/15/06 06/28/06 06/28/06

NITRITE BY IC 001 REP S 06LICE62 06/15/06 06/28/06 06/28/06

NITRITE BY IC • 001 MS S 06LICE62 06/15/06 06/28/06 06/28/06

NITRATE BY IC 001 S 06LICE62 06/15/06 06/28/06 06/28/06

NITRATE BY IC 001 REP S 06LICE62 06/15/06 06/28/06 06/28/06

NITRATE BY IC 001 MS S 06LICE62 06/15/06 06/28/06 06/28/06

PHOSPHATE BY IC 001 S 06LICE61 06/15/06 06/28/06 06/28/06

PHOSPHATE BY IC 001 REP S 06LICE62 06/15/06 06/28/06 06/28/06

PHOSPHATE BY IC . 001 MS S 06LICE62 06/15/06 06/28/06 06/28/06

CHROMIUM VI 001 S 06LV1062 06/15/06 06/29/06 06/29/06

CHROMIUM VI 001 REP S 06LV1062 06/15/06 06/29/06 06/29/06

CHROMIUM VI 001 MS S 06LV1062 06/15/06 06/29/06 06/29/06

CHROMIUM VI 001 MSD S 06LV1062' 06/15/06 06/29/06 06/29/06

SULFATE BY IC 001 S 06LICE62 06/15/06 06/28/06 06/28/06

SULFATE BY IC 001 REP S 06LICE62 06/15/06 06/28/06 06/28/06

SULFATE BY IC 001 MSr S 06LICE62 06/15/06 06/28/06 06/28/06

P71 001 S 06LPH036 06/15/06 06/16/06 06/16/06

J12N49

t SOLIDS 002 S 06Lk5068 06/15/06 06/19/06• 06/20/06

BROMIDE BY IC 002 S 06LICE62 06/15/06 06/28/06 06/28/06

CHLORIDE BY IC 002 S 06LICE62 06/15/06 06/28/06 . 06/28/06

FLUORIDE BY IC 002 S 06LICE62 06/15/06 06/28/06 06/28/06

NITRITE BY IC 002 S 06T,1CE62 06/15/06 06/28/06 06/28/06

000016
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Lionville Laboratory, Inc.
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD RC-020 K0438

DATE RECEIVED: 06/15/06 LVL LOT # s06 06L291

CLIENT ID /ANALYSIS LVL # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

NITRATE BY IC 002 S 06LICE62 06/15/06 06/28/06 06/28/06
PHOSPHATE BY IC 002 S 06LICE62 06/15/06 06/28/06 06/28/06
CHROMIUM VI 002 S 06LV1062 06/15/06 06/29/06 06/29/06
SULFATE BY IC 002 S 06LICE62 06/15/06 06/28/06 06/28/06
PH 002 S 06LPH036 06/15/06 06/16/06 06/16/06

J12N50

t SOLIDS 003 S 06Lt5068 06/15/06 06/19/06 06/20/06
BROMIDE BY IC 003 S 06LICE62 06/15/06 06/28/06 06/28/06
CHLORIDE BY IC 003 S 06LICE62 06/15/06 06/28/06 06/28/06
FLUORIDE BY IC 003 S 06LICE62 06/15/06 06/28/06 06/28/06
NITRITE BY IC 003 S 06LICE62 . 06/15/06 06/28/06 06/28/06
NITRATE BY IC 003 S 06LICE62 06/15/06 ' 06/28/06 06/28/06
PHOSPHATE BY IC 003 S 06LICE62 06/15/06 06/28/06 06/28/06
CHROMIUM VI 003 S 06LVI062 .06/15/06 06/29/06 06/29/06
SULFATE BY IC 003 S 06L1CE62 06/15/06 06/28/06 06/28/06
PH 003 S OGLPHO36 06/15/06 06/16/06 06/16/06

J12N51

% SOLIDS 004 S 06L}S068 06/15/06 06/19/06 • 06/20/06
BROMIDE BY IC 004 S 06LICE62 06/15/06 06/28/06 06/28/06
CHLORIDE BY IC 004 S 06LICE62 06/15/06 06/28/06 06/28/06
FLUORIDE BY IC 004 S 06LICE62 06/15/06 06/28/06 06/28/06
NITRITE,BY XC 004 S 06LICE62 06/15/06 06/28/06 06/28/06
NITRATE BY XC 004 S 06LICE62 06/15/06 06/28/06 06/28/06
PHOSPHATE BY IC 004 S 06LICE62 06/15/06 06/28/06 06/28/06
CHROMIUM VI 004 S 06LV1062 06/15/06 06/29/06 06/29/06
SULFATE BY IC 004 S 06L1CE62 06/15/06 06/28/06 06/28/06
PH 004 S 06LPH036 06/15/06 06/16/06 06/16/06

J12N52,

t SOLIDS 005 S 06LtS068 06/15/06 06/19/06 06/20/06
BROMIDE BY IC 005 S 06LICE62 06/15/06 06/28/06 06/28/06
CHLORIDE BY IC 005 S 06LICE62 06/15/06 06/28/06 06/28/06
FLUORIDE BY IC 005 S 06LICE62 06/15/06 06/28/06 06/28/06

000017
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Lionville Laboratory, Inc.
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD RC-020 K0438

DATE RECEIVED: 06/15/06 LVL LOT j} :0606L291

CLIENT ID /ANALYSIS LVL # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

NITRITE BY IC 005 S 06LICE62 06/15/06 06/28/06 06/28/06
NITRATE BY IC 005' S 06LICE62' 06/15/06 06/28/06 06/28/06
PHOSPHATE BY IC 005 S 06LICE62 06/15/06 06/28/06 06/28/06
CHROMIUM VI 005 S 06LV1062 06/15/06 06/29/06 06/29/06
SULFATE BY IC 005 S 06L1CE62 06/15/06 06/28/06 06/28/06
PH 005, S 06LPH036 06/15/06 06/16/06 06/16/06

J12N53

t SOLIDS 006. S 06L%S068 . 06/15/06 06/19/06 06/20/06
BROMIDE BY IC 006 S 06LICE62 06/15/06 06/28/06 06/28/06
CHLORIDE BY IC 006 S 06LICE62 06/15/06 06/28/06• 06/28/06
FLUORIDE BY IC 006 9 06LICE62 06/15/06 06/28/06 06/28/06

' NITRITE BY IC 006 S 06LICE62 06/15/06 06/28/06 06/28/06
NITRATE BY IC 006 S 06LICE62 06/15/06 06/28/06 06/28/06
PHOSPHATE BY IC 006 S 06LICE62 06/15/06 06/28/06 06/28/06
CHROMIUM VI 006 S 06LV1062 06/15/06 06/29/06 06/29/06
SULFATE BY IC ^006 S 06LIC063 06/15/06 07/03/06 07/03/06
PH . 006 S 06LPH036 06/15/06 06/16/06 06/16/06

J12N54

% SOLIDS 007 S 06L&S068 06/15/06 06/19/06 06/20/06
BROMIDE BY IC 007 S 06LICE62 06/15/06 06/28/06 06/28/06
CHL02IDE BY IC 007 S 06LICE62 06/15/06 06/28/06 06/28/06
FLUORIDE BY IC 007 S 06LICE62 06/15/06 06/28/06 06/28/06
NITRITE BY IC 007 9 06LICE62 06/15/06 06/28/06 06/28/06
NITRATE BY IC 007 S 06LICE62 06/15/O6 06/28/06 06/28/06
PHOSPHATE BY IC 007 , S 06LICE62 06/15/06 06/28/06 06/28/06
CHROMIUM VI 007 S 06LV1062- 06/15/06 06/29/06 06/29/06
SULFATE BY IC 007 S 06LICE62. 06/15/06 06/28/06 06/28/06
PH 007 S 06LPH036 06/15/06 06/16/06 06/16/06

J12N55

t SOLIDS 008 S 06LtS068 06/15/06 06/19/06 06/20/06

J12NC1

1; SOLIDS 009 S 06L%S068 06/15/06 06/19/06 06/20/06

000018
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Lionville Laboratory, Inc.
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD RC-020 K0438

DATE RECEIVED: 06/15/06 LVL LOT #:0606L291

CLIENT ID /ANALYSIS LVL it MTX PREP # COLLECTION EXTR/PREP ANALYSIS

BROMIDE BY IC 009 S 06LIC063 06/15/06 07/03/06 07/03/06

CHLORIDE BY IC 009 S 06L1C063 06/15/06 07/03/06 07/03/06

FLUORIDE BY IC 009 3 06L1C063 06/15/06 07/03/06 07/03/06

NITRITE BY IC 009 S 06LIC063 06/15/06 07/03/06 07/03/06

NITRATE BY IC 009 S 06LIC063 06/15/06 07/03/06. 07/0;/06

PHOSPHATE BY IC 009 . S 06LIC063 06/15/06 07/03/06 07/01/06

CHROMIUM VI 009 S 06LV1062 06/15/06 06/29/06 06/29/06

SULFATE BY IC 009 S 06LIC063 06/15/06 07/03/06 07/03/06

Pg 009 S 06LPH036 06/15/06 06/16/06 06/16/06

PH -009 REP S 06LPH036 06/15/06' 06/16/06 06/16/06

LAB QC:

BROMIDE BY IC M81 S 06LICE62 N/A 06/27/06 06/27/06

BROMIDE BY IC MB1 B3 S 06LICE62 N/A 06/27/06 06/27/06

CHLORIDE BY IC MB1 •S 06LICE61 N/A 06/27/06 06/27/06

CHLORIDE BY IC MB1 BS S 06LICE62 N/A 06/27/06 06/27/06

FLUORIDE BY IC M81 3 06LICE62 N/A 06/27/06 06/27/06

FLUORIDE.BY IC MB1 BS S 06LICE62 N/A 06/27/06 06/27/06

NITRITE BY IC MB1 S 06LICE62 N/A 06/27/06 06/27/06

NITRITE BY IC MBL BS S 06LICE62 N/A 06/27/06 06/27/06

NITRATE BY IC M81 3 06LICE62 N/A 06/27/06 06/27/06

NITRATE BY IC MBL BS S 06LICE62 N/A 06/27/06 06/27/06

PHOSPHATE BY IC MBL S 06LICE62 N/A 06/27/06 06/27/06

PHOSPHATE BY IC M81 BS S 06LICE62' N/A 06/27/06 06/27/06

CHROMIUM VI MB1 S 06LVI062• N/A 06/29/06 06/29/06

CHROMIUM VI MB1 BS S 06LVI062 N/A 06/29/06 06/29/06

CHROMIUM VI MB1 BSD S 06LVI062 N/A 06/29/06 06/29/06

SULFATE BY IC- MB1 S 06LICE62 N/A 06/27/06 06/27/06

SULFATE BY IC MB1 BS 9 06LICE62 N/A 06/27/06 06/27/06

SULFATE BY IC MB1' S 06LIC063 - N/A 07/03/06 07/03/06

SULFATE BY IC MB1 ES S 06LIC063 N/A 07/03/06 07/03/06

BROMIDE BY IC MB1 S 06LIC063 N/A 07/03/06 07/03/06

BROMIDE BY IC MB1 BS S 06LIC063 N/A 07/03/06 07/03/06

CHLORIDE BY IC M81 S 06LIC063 N/A ' 07/03/06 07/03/06

CHLORIDE BY IC MB1 B3 S 06LIC063 N/A 07/03/06 07/03/06

FLUORIDE BY IC M81 S 06LIC063 N/A 07/03/06 07/03/06

FLUORIDE BY IC MB1 BS S 06LIC063 N/A 07/03/06 07/03/06
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Lionville Laboratory, Inc.
INORGANIC ANALYTICAI. DATA PACKAGB FOR

TNUHANFORD RC-020 K0438

DATE RECEIVED: 06/15/06 LVL LOT # :0606L291

CLIENT ID /ANALYSIS LVL # MTX PREP It COLLECTION EXTR/PREP ANALYSIS

NITRITE BY IC P481 S 06LLC063' N/A 07/03/06 07/03/06
NITRITE BY IC MB1 BS S 06LIC063 N/A 07/03/06 07/03/06
NITRATE BY IC bIDl 8 06LIC063 N/A 07/03/06 07/03/06

NITRATE BY IC MB1 ES S 06LIC063 N/A 07/03/06 07/03/06

PHOSPHATE BY IC PIIdl S 06LIC063 N/A 07/03/06 07/03/06

PHOSPHATE BY IC hID1 BS S 06LIC063 N/A 07/03/06 07/03/06
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Appendix 5 :

Data Validation Supporting Documentation
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HNF-20433 REV 0

GENERAL CIiEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A 13 C D E

PROJECT: DATAPACKAGE: Je-l'0 t-( 3 g

VALIDATOR: LAB: L L^ DATE: g Z d 6tr

sDG: C) Y3

ANALYSES PERFORMED

Anions/IC TOC TOX TPH-4 . Oil d Grease Alkalinity

Ammonia BOD/COD . Chloride Chromittm-V pH NOi/NOl

Sulfate TDS TKN Phosppate

SAMPLES/MATRIX

1z j^ 7 I2,^$^ ^z.vsi
2.1Js2 -Z.v53 12.A)5V 12 ,0S I

Sotl

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present? .........................:............................................................. Yes Nd N/A

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations performed on all instrumenu? ................................................................................... Yes No /A

Initial calibrations acceptable? ................................................................................................................ Yes No N/A

ICV and CCV checks performed on all instruments? ............................................................................. Yes N N/A

ICV and CCV checks acceotable? ........................................................................................................... Yes N N/A

Standards traceable? ................................................................................................................................ Yes Nq N/A

Standards expired? .................................................................................................................................. Yes Ny+ N/A

Calculation check acceptable? ................................................................................................................. Yes Nq N/A /

Comments: ^^
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HNF-20433 REV 0

GENERAL CHE11iISTRY ANALYSIS DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

ICB and CCB checks performed for all applicable analyses? (Levels D, E) ......................................... Yes No

ICB and CCB results acceptable? (Levels D, E) .....................................................................................;% No

Laboratory blanks analyzed? Yes) No N/A

Laboratory blank results acceptable? .. ...................................................................................................v s No N/A

Field blanks analyzed? (Levels C, D, E) ................................................................................................. Yes (9^^^N/A

Field blank results acceptable? (Levels C. D, E) ..................................................................................... Yes No

Transcription/calculation errors? (Levels D, E) ...................................................................................... Yes No /

Comments: N o F I^

4. ACCURACY (Levels C, D, and E)

Spike samples analyzed? ................................. N/A

Spike recoveries acceptable? ............................. .................................................................................. 1^Y^ No N

Sike standards NIST traceable? (Levels D, E) ........................................................................................ Yes No /A

Spike standards expired? (Levels No /A

LCS/BSS samples analyzed? No N/A

LCS/BSS results acceptable? No Ty

Standards traceable? (Levels D, E) ......................................................................................................... Yes No N

Standards expired? (Levels D. E) ............................................................................................................ Yes No /

Transcription/calculation errors? (Levels D, E) ...................................................................................... Yes No

Performance audit sample(s) analyzed? .................................................................................................. Yes N N/A

Performance audit sample results acceptable? ........................................................................................ Yes No /A

Comments: yl 0 P'K
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values No N/A

Duplicate results acceptable? ....... ........................................................................................................... Yes No

MSIMSD standards NIST traceable? (Levels D, E) ................................................................................ Yes No

MS/IvISD standards expired? (Levels D, E) .................. :......................................................................... Yes No /A

Field duplicate RPD values acceptable? .................................................................................................. Ye No

Field split RPD values acceptable? ......................................................................................................... Yes N N/

Transcription/calculation etrors? (Levels D, E) ...................................................................................... Yes No NI

CComments:

/J ^ Yl t^'r, )4VV q15

6. 1IOLDING TIMES (all levels)

Samplcs properly preserved?.............................................................................................................. .. Yes No N/A

Sample holding times acceptable? .. ................... .................................I .................................................... Yes No N/A

Comments: ru c-t ^ o S h(^.. V^. .r u.)

17 `^' ^ Z X ^ 5 a J^i
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HNF-20433 REV 0

GENERAL CliGiliISTRY ANALYSIS DATA VALIDATION CHECKLIST

7. RESULT QUANTITATION AND DETECTION LIMITS (all lcvcls)

Results reported for all requested analyses? ...................................................................................... ...Y No N/A

Results supported in the raw data? (Levels D, E) .....:.............................................................................. Yes No^

..............................................................................................Y No /Samples properly prepared? (Levels D, E)

Detection limits meet RDL? ...................................................................................................:............... es No N/A

Transcription/calculation errors? (Levels D. E) ..................................:................................................... Yes No

UC1002'7
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Appendix 6

Additional Documentation Requested by Client
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LiarvSlle Laboratory, Inc.

INORGl1NICS NBTNOD BLANK DATA SOp@OdtY PAGi 07/14/06

CLIENTt TNDIPNFORD RC-020 K0438

WORK ORDERs 11343-606-001-9999•00

SAMPLB SITE ID ANALYTE

....... .................... .............. ........

Bl.MaClo 06LICE62-MB1 Bromide IC'

Chloride by IC

Fluoride by IC

NitrSte by IC

Nitrate by IC

Phoephate by IC

Sulfate by IC

BLANKIO 06LV1062-tIDl Chromlun VI

BLXNK10 06L1C063-tID1 Bromide by IC

Chloride by IC

• Fluoride by IC

Nitrite by IC

Nitrate by IC
• Phosphate by IC

Sulfate by IC

LVL LOT I s 0606L291

REPORTING DILOTION

RESVLT IINITS LIMIT

...

FACTOR

................

2.5 U

......

M"/KO

.......

2.5 1.0

2.5 u PC/KC 2.5 1.0

2.5 u MO/KO 2.5 1.0

2.50 u !G/IO 2.50 1.0

2.50 u 'MO/KO 2.50 1.0

2,5 u MD/RGi 2.S 1.0

2.5 u YG/700 2.S 2.0

0.20 u NO/KO 0.20 1.0

2.5 U NG/K0 2.5 1.0

2.8 u ND/KO 2.S 1.0

2.5 u DC/KO 2.6 1.0

2.50 u NO/A0 2.50 1.0

2.50 u i%'./KO 2.50 1.0

7.5 u NO/AO 2.5 1.0

2.5 u HO/KO 2.5 1.0
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Lionville Laboratory. Inc.

^ INOItCMRCS ACCURACY REPORT 07/14/06

CLI1NTt TNUBA.YFORD RC-020 9:0438 LVL LOT it 0606L291

NORR ORDERt 11343-606-001-9999-00

SPIKED INITIAL SPIIOID DIIA'fION

SAMPL6 SITE ID A*iALYTB .

... . .

SAMPLE

. . .

RESULT

.......

A9CUNl

......

6RECOV

.......

FAClOR(SPR)

....... .-.............

-001 J12N48

^ .... ....... ...

Bremide by IC •

... .

55.8 0.0 54.0 103.4 1.0

Chloride by IC 55.3. 4.1 54.0 94.9 1.0

Fluoride by IC 5S.9 2.5 is 54.0 302.6 3.0

Nitrite by IC 55.D 2.54u 54.0 101.9 2.0

Nitrate by IC 67.5 2.54u 54.0 124.9 1.0

Phosphate by IC 59.0 2.5 u 54.0 109.3 1.0

Soluble Chronius VI 4.5 0.36 4.5 92.5 1.0

Insoluble Chrosiua VI 1520 0.36 1560 97.4 100

Sulfate by IC 695 293 543 110.9 10.0

ffidNl¢D 06LIC562-hDfl Bromide by IC 47.6 2.5 u 50.0 95.1 1.0

Chloride by IC 46.4 2.5 u 50.0 92.7 1.0

Fluoride by IC 48.4 2.5 u 50.0 96.9 1.0.

Nitrite by IC 47.4 2.50u 50.0 94.8 1.0

Nitrate by IC 48.0 2.50u 50.0 96.0 1.0

Phosphate by IC 50.5 2.5 is 50.0 101.1 1.0

Sulfaca by IC 47.1 2.5 u 50.0 94.2 1.0

BLnNlnO 06LVI062-M81 Soluble dtxnmius Vf 4.0 0.20u 4.0 100 1.0

Insoluble CLromiua.Vl 1250 0.20u' 1200 104.1 100

BLANK10 06LIC063-l031 Bromide by IC 49.2 2.5 u 50.0 98.4 1.0

C2Aoride by IC 47.3 2.5 u 50.0 94.5 1.0

Fluoride by IC 49.2 2.5 u 50.0 96.4 1.0

Nitrite by IC 48.4 2.50u 50.0 96.9 1.0

Nltrate by IC 40.8 2.5CU 50.0 97.7 1.0

Phosphate by IC 51.8 2.5 u 50.0 103.5 1.0

• Sulfate by IC 47.4 2.5-u 50.0 94.7 1.0
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I.ionville Laboratory, Inc.

INORGTNICS PRECISION REPORT 07/14/06

CSENt: TNUf1ANFORD RC-020 X0438

WORX ORDER: 11343-606-001-9999-00

INITIAL

SADIPL6 SITE ID ANN.YTB RESULT

....... .................... ....................... ........

-001REP J12N4e Bromide by IC 2.5 u

Chloride by IC 6.1

.' Fluoride by IC 2.5 u

Nitrite by IC 2.54u

Nitrate by IC 2.54u

Phoepbate by,IC 2.5 u

CLrowium VI 0.36

euliate by LC 293

-009RED J12NC1 PH 2.9

LVL IOT Is 0606L291

DIWIION

REPLICAT6 RPD FACTOR(REPI

• 2.5 u ^NC 1.0

2.5 u 90.0 1.0

2.5 u NC 1.0

2.53u NC 1.0

2.53u NC 1.0

2.5 u NC 1.0

0.22u 90.6' . 1.0

255 13.9 5.0

2.4 4.0 1.0
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